N

N

A web-based and mobile randomised controlled trial
providing complementary feeding guidelines to first-time
parents in France to promote responsive parental
feeding practices, healthy children’s eating behaviour
and optimal body mass index: the NutrienT trial study
protocol
Camille Riera-Navarro, Camille Schwartz, Pauline Ducrot, Laurence Noirot,
Corinne Delamaire, Edith Sales-Wuillemin, Denis Semama, Sandrine Lioret,

Sophie Nicklaus

» To cite this version:

Camille Riera-Navarro, Camille Schwartz, Pauline Ducrot, Laurence Noirot, Corinne Delamaire, et al..
A web-based and mobile randomised controlled trial providing complementary feeding guidelines to
first-time parents in France to promote responsive parental feeding practices, healthy children’s eating
behaviour and optimal body mass index: the NutrienT trial study protocol. BMC Public Health,
2024, 24 (1), pp.2649. 10.1186/s12889-024-20057-z . hal-04737265

HAL Id: hal-04737265
https://hal.inrae.fr /hal-04737265v1
Submitted on 15 Oct 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est

archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

destinée au dépot et a la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche francais ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License


https://hal.inrae.fr/hal-04737265v1
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr

Riera-Navarro et al. BMC Public Health ~ (2024) 24:2649 BMC Pu blIC Hea |th
https://doi.org/10.1186/s12889-024-20057-z

. . ®
A web-based and mobile randomised i

controlled trial providing complementary
feeding guidelines to first-time parents

in France to promote responsive parental
feeding practices, healthy children’s eating
behaviour and optimal body mass index:
the NutrienT trial study protocol

Camille Riera-Navarro', Camille Schwartz', Pauline Ducrot?, Laurence Noirot?, Corinne Delamaire?,
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Abstract

Background Childhood obesity is a crucial public health issue. Early childhood is a critical time to foster the estab-
lishment of healthy eating behaviours and growth, which are partly shaped by parental feeding practices. To inform
French parents of the recently updated national complementary feeding guidelines for 0-3 years (in terms of nutri-
tion and responsive feeding as a mean to encourage infant appetite control skills and promote healthy growth),

an official printed brochure was developed and nationally disseminated in 2021 by the French public health agency,
Santé publique France. This randomised controlled trial aims to investigate whether the provision of guidelines
through digital (smartphone application) and printed (brochure) tools (vs. the printed brochure alone, usual service)
results in healthier parental feeding practices, infant eating behaviours and weight status.

Methods This double-blinded monocentric 2-arm trial is currently conducted among first-time parents living

in the area of Dijon (France) and recruited in a maternity ward. From child age 3 to 36 months (mo), an app provides

a range of 106 age-adapted messages, including dietary recommendations, educational advice, recipes, and tips
(intervention group only). Additionally, parents of both groups are provided with 48 messages related to child
general development and the printed brochure at child age 2.7 mo. The primary outcome is the body mass index
(BMI) z-score at child age 36 mo. Secondary outcome measures include a combination of online parents' reports

and behavioural assessments (experimental meals) of parental feeding practices and infant eating behaviours

from inclusion to 36 months of age. Analyses of covariance on these outcomes will assess the effect of the interven-
tion, adjusted for relevant confounders. Complementary mediation and moderation analyses will be conducted. Sam-
ple size was determined to be n=118 in each arm of the trial, plus 20% to compensate for potential attrition.
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Discussion This is the first public eHealth randomised control trial in France to assess the effect of a web-based
and mobile intervention targeted to first-time parents to improve child feeding practices and child growth.

Trial registration This trial was registered at clinicaltrials.gov as NCT05285761 (March 18, 2022).

Keywords eHealth, Childhood obesity, Parental feeding practices, Infant eating behaviour, Weight status,
Complementary feeding, Appetite control, Responsive feeding

Introduction

Obesity and early childhood feeding

In France, obesity is a concern for both adults and chil-
dren: indeed, in 2014-2015, 13.2% of children aged
1-3 years were overweight and 5.4% of children aged
4—6 years were living with obesity [1, 2]. Moreover, in
France obesity at 7 years is rather associated with com-
plementary feeding (CoF) practices (that is, the introduc-
tion of foods other than milk into the child’s diet) than
with breastfeeding practices [3]. Rapid weight gain in
early life has been shown to have detrimental effects on
long-term health (e.g, increased risk of obesity) [4].

The growth velocity of an infant is greatly influenced by
his or her ability, or inability, to adjust food and energy
intake (e.g., appetite control). A lack of caloric compen-
sation (which measures the ability to adjust one’s intake
based on the energy density of a food preload) and a
greater propensity to eat in the absence of hunger (EAH)
have been associated with a higher BMI in preschool
children [5-8] and even below 3 years of age [9, 10]. In
addition, growth can also be influenced by an inadequate
provision of food (insufficient intake of micronutri-
ent rich foods such as vegetables and fruits, along with
excessive intake of energy-dense foods) [11]. Mean-
while, children’s food preferences and eating habits are
also established during early childhood, when the child
begins to discover the foods that will comprise his or her
later diet [12, 13]. Thus, the foods introduced at comple-
mentary feeding (CoF) and the manner in which these
foods are introduced are of particular importance in the
development of healthy eating behaviours as a pathway
towards a healthy weight.

Role of parents in early childhood feeding

Parents are the main decision-makers and role models
regarding infant and child feeding, through the foods
offered, the frequency and initiation of meals, and the
feeding practices and styles, which may be more or less
centred on the child’s needs. For instance, children’s
appetite control is largely under parental influence as
early as during the first year [14]. It is thus now acknowl-
edged that responsive feeding (e.g., the bidirectional rela-
tionships between maternal feeding practices and child
food responsiveness and satiety responsiveness) [15] as a
child-centred approach to feeding, promotes the infant’s

ability to adjust food intake appropriately and thus
healthy growth [16-18]. In addition, the acceptance of
vegetables (a core component of a healthy diet) is largely
influenced by parental practices, during pregnancy,
breastfeeding and also from the onset of CoF [19]. Chil-
dren’s ability to eat such foods also depends on their abil-
ity to manipulate their textures and process them orally,
which strongly evolves as a result of the child’s experi-
ences [20-22]. Therefore, it is important to expose the
child to non-smooth textures timely during the course of
CoF [23].

Parental awareness of their influence on their children’
eating behaviour can be modulated by their attitudes,
subjective norms and beliefs, linked more broadly to
their social representations [24—26]. If there is a primacy
of action in the genesis of social representations, the
way in which information promoting a social object (e.g.
child feeding) is formulated (e.g. via an informative mes-
sage) can also influence attitudes and cognitions relating
to this social object [27]. The connections parents make
between feeding on the one hand and health, growth, and
pleasure on the other hand may influence how they feed
their child. Therefore, food intake is strongly linked to the
interaction between the parent (or feeder) and the infant
[28].

Role of information dissemination to parents on feeding
behaviour adoption

Parental guidance on more appropriate CoF practices is
a way to achieve more sensitive, responsive feeding and
to encourage the development of healthy eating habits in
children.

Research on the role on information provision to par-
ents on feeding behaviour adoption is carried out in
Anglo-Saxon countries, but has not yet led to any pub-
lished work in France [29]. Furthermore, cultural differ-
ences are likely to generate differences in parental dietary
practices, pointing to the need of conducting an interven-
tion on information dissemination to parents in France
[30]. Currently in this country, only the ongoing ECAIL
trial (an intervention study providing a multi-component
home visitation nutrition programme compared to usual
care) will provide new insights into promotion of healthy
early feeding practices in socially vulnerable population
groups and their effect on growth [28]. Recent reviews of
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early feeding interventions (before 2 yo) show the impor-
tance of incorporating a responsive feeding component
into guidance and to explore parental feeding knowledge,
beliefs and perceptions of child’s feeding and weight, as
they can influence feeding practices and self-efficacy [31,
32] and ultimately may contribute to “normal” weight
gain [33, 34], in particular in disadvantaged families
[35]. In this context in France, CoF guidelines have been
recently updated, containing both nutritional recommen-
dations and educational advices for parents of 0-3 years
[36]. An official printed brochure has been nationally dis-
seminated to the French general public and healthcare
professionals since September 2021 [37].

Growing interest of smartphone applications in public
health interventions

The communication strategy is certainly as important
as the content of feeding guidelines. Considering the
widespread use of new information and communication
technologies [38, 39], parents largely rely on digital infor-
mation to inform themselves [40, 41]. In France, in 2022
more than 91% of 15-44 yo owned a smartphone [39].
When looking for information on CoF, French parents
foster information in digital format (smartphone app:
43%) as much as in printed format (multi-page printed
booklet: 41%) [41]. Smartphone apps are a valuable tool
for the implementation of interventions for child obe-
sity prevention [42] as they offer a variety of interesting
features, including the ability to provide health informa-
tion “on the go” through push notifications and a variety
of multimedia formats [42, 43]. Apps may also provide
more convenient and flexible interventions (e.g., without
the need to travel for face-to-face sessions), lowering par-
ticipants’ and staff burden [42]. Although there has been
much interest in implementing interventions through
smartphone applications, academic research on the devel-
opment and evaluation of these apps is still nascent. To
date, only one study has documented the effects of CoF
guidelines from a free app with age-appropriate push noti-
fications on maternal feeding practices and infant’s eating
behaviour: the mHealth Programme in Australia [44]. Dif-
ferences between groups at follow-up were almost null,
which calls for more research to understand how to build
an efficient intervention with a mobile app.

First-time parents express that the progression of CoF
is a cause of concern, they generally do not feel much
informed [40]. However, when participating in digital
interventions, first-time parents are maximally engaged
[45-48]. Finally, it is typically more difficult to change
existing behaviours than to establish new ones [49]. For
these reasons, the present study focuses on first-time
parents.
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Objective and hypotheses

In this context, we developed an intervention con-
sisting of disseminating the recently updated French
feeding guidelines for children aged 0-3 years via
a smartphone application (as an added value to the
existing and nationally disseminated official printed
brochure), with the aim of promoting the establish-
ment of healthy eating habits and preventing child-
hood obesity. Using a randomised controlled trial
(RCT) design, we aim to evaluate the effect of this
intervention on parental feeding behaviour, and chil-
dren’s eating behaviour and weight status among first-
time parents, compared to the control group receiving
the printed brochure alone.

The primary objective is to determine whether this
intervention (which provides parents with age-appro-
priate information about health-promoting child feed-
ing practices) results in a difference in the BMI z-score
at age 36 mo of children from parents in the intervention
group compared with those in the control group. Specifi-
cally, we hypothesise that the intervention will result in a
decrease in BMI z-score at age 36 mo.

The secondary objectives are to determine whether the
intervention results in the adoption of healthier feeding
practices by parents (e.g, offering more vegetables and
less unhealthy foods, using more responsive feeding and
less intrusive/coercive practices), and in turn in health-
ier children’s eating behaviour (e.g., higher liking and
consumption of vegetables, more appropriate appetite
control), compared with the control group. Secondary
objectives also include assessing parents’ understand-
ing and application of the new recommendations in
the intervention group at the end of the intervention.
Exploratory objectives will determine whether any effect
observed on the BMI z-score at 36 mo will remain appar-
ent at 48 mo.

Methods and design
The SPIRIT checklist was applied to the description of
methods (Additional file S1, Table S1).

Study design

The NutrienT trial (“feediNg gUidelines infanT
RandomlIsEd coNtrolled Trial”) is a double-blinded
RCT of digital provision of new French CoF guide-
lines to first-time parents from children age 3 to 36
mo. It is conducted as a superiority trial with two
parallel groups (allocation ratio 1:1), and a primary
end point at child age 3 years [50, 51]. This RCT
was developed following the CONSORT guidelines
(Additional file S2) [52].



Riera-Navarro et al. BMC Public Health ~ (2024) 24:2649

Setting

This is a monocentric study conducted in Burgundy,
France. This region was chosen because of geographic
proximity to the laboratory of the principal authors.

Ethics

The protocol was approved by the Comité de Protection
des Personnes SUD-EST VI Clermont-Ferrand (research
ethics committee) on January 11, 2021 (protocol number
“ID RCB: 2020-A01941-38”). This paper reports the sec-
ond version research protocol for the RCT (July 2023).
The protocol was registered in March 2022 (clinicaltrials.
gov, NCT05285761).

A signed consent form (paper) is obtained from both
parents before any further survey administration. The
consent form describes the purpose of the study, the
procedures to be followed, the eligibility criteria and the
risks of participation. Participants are free to contact the
research team to ask any question.

Personal data of participants are stored online in the
smartphone application (no paper data) under personal
non-identifiable codes. The personal data protection has
been approved by the French National Data Protection
Commission (Commission Nationale de I'Informatique et
des Libertés) committee (registration number: 921054).
Personal data of the approached but not included fami-
lies are not saved.

Participants

Participants to the study are parent—child dyads, where
the parent is either the mother (or parent 1) or the father
(or other parent). Inclusion criteria are:

+ Adult parents (at least 18 years old);

+ First-time parents;

o Parents living in Dijon and its surroundings
(< ~70 km around Dijon);

+ Parents mastering enough the French language to
understand and answer self-administered question-
naires.

Since the intervention is delivered through a web-based
tool, internet literacy and internet access are implicit eli-
gibility criteria, not checked at inclusion.

Exclusion criteria are:

+ DParents who are not affiliated to a health insurance
scheme;

+ Parents of a child born before 31 weeks gestational age;

+ Parents of a child having diseases likely to have
a strong impact on his/her diet or feeding habits
(allergy to cow’s milk proteins, feeding through a
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nasogastric tube or gastrostomy, congenital defect of
the digestive tract, oral feeding disorders);
+ Parents of a child with a multiple pregnancy (>3 foetuses);
+ Additional exclusion criteria for participation in
filmed meals from the age of 11 mo (behavioural
assessment): children with food allergies or intoler-
ances or suffering from coeliac disease.

Children born prematurely or with diseases were
excluded because the feeding recommendations appli-
cable to them may be different from those aimed at
children with typical development.

Smartphone application

The NutrienT RCT is based on a progressive web app
(PWA) named NutrienT, which is accessible online
from any device (smartphone, tablet, laptop) regardless
of its operating system, while offering users a very simi-
lar experience to a native app. Therefore, the PWA will
hereinafter be named as “smartphone application”

The smartphone application is used for 1/ recruit-
ment, 2/ intervention delivery to participants, 3/ data
collection through self-administered questionnaires,
and 4/ study management purposes. The application
was developed by ClinSearch (a clinical research organ-
isation) according to specifications provided by the
researchers and is owned and sponsored by the French
National Research Institute for Agriculture, Food and
the Environment (INRAE, contact: corresponding
author); with the aim of providing an ergonomic and
pleasant interface to users. Source code is not public
but can be made available upon request. The applica-
tion is accessible at the following URL [53].

Only participants included in the study can login to
access their personal account on the app: the URL and
their password are automatically emailed to them at
child age 70 days. Login to the personal profile requires
a two-factor authentication. Participants’ profiles are
personalised with child and parent names and child
age. Participants are free to visit their personal profile
whenever they want to.

Recruitment

Participating parents are recruited after birth and
before hospital discharge by two midwives working
at the maternity ward of the university hospital (Cen-
tre Hospitalier Universitaire) located in Dijon, France'
(Fig. 1). First-time mothers are face-to-face approached

! Another maternity unit was solicited (Hopital Privé Dijon Bourgogne
(HPDB, private clinic) but did not wish to get involved in the recruitment.
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STUDY PERIOD

Alloca
tion

Enrol
ment

Post
intervention

Post-allocation

TIMEPOINT
(relative to child age)

0-66
days

70-87 2,7 3 6
days mo

11 12 18 24 30 32 36
mo mo mo mo mo

48mo
(follow-up)

ENROLMENT:

Eligibility screen (0-3
days)

Informed consent X

Baseline data
assessment

Randomisation X

INTERVENTIONS:

Broc

Intervention arm
hure

»

provision of control (n=48) + intervention (n=106) messages via

the app

N
v

Broc

ntrol arm R
Control a hure ¢

provision of control (n=48) messages via the app

2
v

ASSESSMENTS*:

Primary outcome
Measured z-BMI

Secondary outcomes
Online parent-reports
of anthropometric
data X X
N.B. collected at child
ages 3,4,5,6,9, 11,12,
13, 18, 24, 36, 48 mo

Secondary outcomes
Online parent-reports
of parental feeding
practices

Secondary outcomes
Online parent-reports
of child eating
behaviour

Secondary outcomes
Behavioural
assessments of
parental feeding
practices and child
eating behaviour
(experimental meals
on a subgroup of 130
participants)

Face-to face-
interviews

on a subgroup of 20-50
participants

Fig. 1 SPIRIT flow diagram (study schedule of enrolment, interventions, and assessments)

as systematically as possible during their stay in the
maternity ward. Midwives briefly introduce the activity
of the research centre and the study to mothers (who
are told that the research objective relies on child-
care). Then, midwives check parents’ willingness to

participate and eligibility using an online questionnaire
(Additional file S3) on the smartphone application,
addressing all inclusion and exclusion criteria. Contact
data of volunteer parents are registered in the applica-
tion, as well as their newborn’s birthdate and first name.
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To be included in the study, volunteer parents are asked
to sign the paper consent form within 54/66 days’
(before randomisation). The number of participants
who are approached, willing to participate, eligible (and
reason for non-eligibility) and included are recorded.

Randomisation

Allocation assignment is made by the smartphone appli-
cation following a computer-generated random alloca-
tion sequence. Participants are randomly assigned to
either control or intervention arm with a 1:1 allocation
following a randomisation schedule stratified by feeding
mode at child age 1 month (50% breastfed, 50% bottle-
fed) and socio-economic position (50% low: employees,
workers, non-workers, 50% high: intermediate occu-
pations, self-employed entrepreneurs, executives and
higher intellectual professions). In light of the very low
rate of breastfeeding in France [54, 55], the randomisa-
tion on the mode of feeding ensures equal representation
of children being exposed to different modes of feeding.

Randomisation automatically occurs between child age
70 and 87 days as soon as the first baseline questionnaire
is completed. If randomisation has not occurred at child
age 87 days, participation in the study is stopped.

Before enrolment, parents are explicitly informed
that they will be randomly allocated to a “control” or an
“intervention” group, each group receiving a different set
of information (more or less detailed). Since parents of
both groups are provided with regular messages through-
out the intervention period (although at a different fre-
quency), they cannot assume in which group they are
allocated.

Investigators have access to data blinded to the study
group until completion of the study. Study group will
only be disclosed at the end of the follow-up of the study.
A trusted third-party, (working in a different research
team and site of the researcher centre compared to inves-
tigators) is the only person able to access group allocation
during the completion of the study.

Control condition

Development and wording of updated national CoF
guidelines in the form of a printed brochure. Follow-
ing the evidence-based update of French dietary rec-
ommendations for children from birth to 3 yo [56, 57],
Santé publique France simplified the recommendations
in order to make them accessible (comprehensible and
acceptable) to all parents through simple tips [36] to
replace previous guidelines issued in 2005 [58]. Pre-tests

% Initial intention: reception of signed consent before the 54th day of the
child; adjusted to 66 days after inclusion of the first 20 participants.
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established that parents from all socio-economic sta-
tuses could understand the messages [36, 59]. This led to
the development by Santé publique France of a 36-page
official printed brochure [37]—a reference base for all
the subsequent communication supports. The updated
recommendations on CoF developed by Santé publique
France were released in September 2021, in particular by
means of the printed brochure [37]. Parents in the con-
trol and the intervention groups receive this brochure at
child age 2.7 mo.

Control messages about child general development.
During the follow-up, parents of intervention and con-
trol groups answer various self-administered question-
naires on the app and receive 48 online age-appropriate
“control” messages. Control messages provide general
information about child motor and social development,
information about child care or safety, and motivational
messages. All participants receive messages from the app;
the control condition only differs in the content and fre-
quency of messages provided to parents. Parents of both
groups are not specifically allowed or prohibited to con-
sult other sources of information and upon study com-
pletion, are asked to report such sources, if any.

Intervention condition

Printed brochure

Parents in the intervention groups are sent the same
brochure at child age 2.7 mo as parents in the control
condition.

Development of the app as a complementary tool for
the timely diffusion of the information from the updated
CoF guidelines. In addition to the printed brochure, to
complete the global communication system and pro-
vide parents with more elements to encourage behaviour
change, the app was developed to provide age-appropri-
ate information illustrating various aspects of responsive
feeding during CoF, using a variety of formats. Infor-
mation provided to parents is fully in line with the evi-
dence-based recommendations formulated in the printed
brochure. As the app matches the evidence-based recom-
mendations formulated in the official printed brochure,
no revision is expected, as long as the printed brochure
does not change. The printed brochure was published in
September 2021 and was revised in May 2022, regarding
baby-led weaning. The May 2022 version was used for
final content development. In case of further potential
modifications of the brochure content, authors will eval-
uate by consensus whether these modifications should be
included in the app.

Content of the intervention
One hundred six age-adapted messages about CoF are
provided regularly throughout the 33-month intervention
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to parents of the intervention group. In order to reinforce
app consultation and create habits, steadier information
is provided during the first year, which is also when com-
plementary feeding should be initiated. Behaviour change
techniques (BCTs) according to Michie et al’s taxonomy
[60] included in the intervention are described in Table 1.

The number and frequency of messages delivered to
participants according to their allocation group are sum-
marised in Table 2.

The messages are delivered to parents at a specific child
age in the form of a push notification and/or an email
(asynchronous communication, acting as reminders
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to use the smartphone application and encourage par-
ticipants to visit the section on intervention material)
including a catchphrase and referring to the complete
version of the message which is available on the app. The
messages are then available for consultation as many
times as wanted on the participant’s personal profile. The
messages are conveyed through either brief short videos
or short and easy-to-understand sentences. They are of
six different types, described in Table 3, and fully dis-
played in Additional file S4.

An online version of the printed brochure is avail-
able for consultation within the app for both allocation

Table 1 Behaviour Change Technigues (BCTs) included in the intervention [60]

BCT Taxonomy BCT

Description of the BCT in the intervention

1.Goal and planning 1.2 Problem solving

4. Shaping knowledge

5. Natural consequences

5. Natural consequences
consequences

6. Comparison of behaviour 6.1 Demonstration of the behaviour

7. Associations 7.1 Prompts/cues

9. Comparison of outcomes 9.1 Credible source

13.Identity 13.1 Identification of self as role model

4.1 Instruction on how to perform the behaviour

5.1 Information about health consequences

5.3 Information about social and environmental

Messages identifying future challenges that parents may encounter
in terms of their child’s diet and health and detailing the behaviour
to adopt accordingly (e.g., food refusals/food neophobia)

Messages providing parents with instructions explaining

how to achieve targeted behaviour (e.g., explaining how to add
fat in baby foods if they don't contain any, explaining how to trust
child's appetite etc.)

Messages informing parents about the impact of certain behav-
jours on the infant's health (e.g.,, whole starches are richer in fibre,
which contributes to the proper functioning of intestinal tract)

Messages informing parents about the consequences of certain
behaviours/actions or inactions on the infant (e.g,, making the tex-
tures more complex enables baby to develop his/her masticatory
abilities.)

Messages showing how to perform the behaviour through videos
or images (e.g., video of recipes, video illustrating infant’s signs
of hunger and fullness, etc.)

Messages including challenges (parents are encouraged to do the
recipe, to cook with their child or to present one ingredient

of the recipe to their child, etc.) and offers the possibility of book-
marking the messages (e.g., recipes.)

Messages from credible sources (i.e, Santé publique France), which
are explicitly cited in the smartphone application

Messages informing parents that their behaviour may be an exam-
ple to their infant

Table 2 Intervention and control messages delivered to parents through the smartphone application

Type of messages Target group Intervention time frame Total number of Number of
messages messages per
month
Intervention messages Intervention group Whole time frame [3-36 mo] 106 /
(CoF guidelines) Tst year [3-12 mo) 45 5
2nd year [12-24 mo] 36 3
3rd year [24-36 mo] 25 2
Control messages Intervention and Whole time frame [3-36 mo] 48 /
(child general development) Control groups Ist year [3-12 mo] 18 5
2nd year [12-24 mo] 15 1.25

3rd year [24-36 mo] 15 1.25
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Table 3 Message themes and content

Type of messages Message theme Message content Timeframe Number of messages
delivered to participants
(n=)

Intervention FOODS SUITABLE FOR BABY Informative messages related Intervention [3-36 mo] 12

messages: CoF to the printed brochure, addressing Ist year [3-12mo] 10

guidelines dietary recommendation. Explain parents

(target group: which foods they can offer to their child ~ 2nd year [12-24mo] !

intervention) (e.g. fat, pulses, nut powder, whole-grain  3rd year [24-36mo] 1

cereals) and which foods are not adapted
(e.g. sweet foods and beverages, deli
meats). Briefly explains why

DID YOU KNOW? Informative messages related Intervention [3-36 mo] 33
to the printed brochure, providing

- ‘ ; - 1st year [3-12mo] 17
educational advices, especially guiding
parents towards the adoption of respon-  2Nd year [12-24mo] 8
sive feeding practices (e.g., not forcing 3rd year [24-36mo] 8

the child to eat, explaining how to rec-
ognise signals of hunger and fullness,
benefits of repeated exposure, etc.)

RECIPES & MENUS Age-appropriate recipes in the form Intervention [3-36 mo] 33
of videos or pictures; or example

) 1st year [3-12mo] 9

of menus (after 1 year). Always associated
with a challenge: parents are invited 2nd year [12-24mo] 15
to make the recipe or to cook with their  3rd year [24-36mo] 9
child or to present him/her one ingredi-
ent. Ingredients of recipes are basic
foods, to favour accessibility (no avocado
or mango for example)

TIPS & TRICKS Information and tips to make parents’ Intervention [3-36 mo] 16
daily life easier, or alternatives to certain Ist year [3-12mo] 9

foods (e.g. use the ice cube tray to freeze

small portions of food, add fruit puree 2nd year [12-24mo] 4
to naturally sweeten plain yogurt, etc.) 3rd year [24-36mo] 3
QuiIz Questions and Answers to introduce Intervention [3-36 mo] 10
or recall information of the printed Ist year [3-12mo] 0
brochure
In the first year of intervention, quizzes are  2Nd year [12-24mo] 7
proposed within messages of other themes ~ 3rd year [24-36mo] 3
CHALLENGE Suggests a challenge (unrelated to arec-  Intervention [3-36 mo] 2
ipe) to parents (e.g. to identify like/dislike ;¢ year [3-12mo] 0
cues of their infant, etc.)
In the first year of intervention, challenges ~ 2Nd year [12-24mo] 1
are proposed within messages of other 3rd year [24-36mo0] 1
themes
Control mes- BABY GROWS General information about child Intervention [3-36 mo] 27
sages: Child motor and sgcifl dgvelopmeﬁt (bas?d Ist year [3-12mo] 11
general develop- on the website “naitreetgrandir.com")
ment 2nd year [12-24mo] 7
(target groups: 3rd year [24-36mo] 9
mterventlonl TAKING CARE OF BABY Information about child care or safety Intervention [3-36 mo] 13
AND control) (based on the child health record Ist year [3-12mo] 5
booklet)
2nd year [12-24mo] 5
3rd year [24-36mo] 3
THANKS TO YOU Motivational messages to thank Intervention [3-36 mo] 8
participants and keep them engaged Ist year [3-12mo] 5
in the study
2nd year [12-24mo] 3
3rd year [24-36mo] 3
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groups, but for the control group the link to these pages
is not put forward. For the intervention group, more than
half intervention messages (n=55) encourage parents
to refer to the brochure for more information and pro-
vide a link opening the corresponding online page of the
brochure.

Level of human involvement

With a view to generalising the present web-based and
mobile intervention based on the timely distribution of
feeding advice to parents as part of a routine application,
it was designed to be delivered in a completely automated
way. The printed brochure is mailed to parents as co-
intervention at 2.7 months (82 days) of age. For research
purposes specifically, human involvement is necessary
to approach participants at recruitment and to carry out
behavioural assessments at the laboratory. Research-
ers regularly check that participants complete the ques-
tionnaires for data collection, and send reminders when
necessary.

Assessments and outcomes

Outcomes were selected following the recommendations
from Matvienko-Sikar and colleagues [31]. The primary
outcome is the BMI z-score at child age 36 mo measured
at the laboratory. Secondary outcomes are collected using
1/self-administered online questionnaires completed by
all participants (parent reports) at various child ages and
2/ behavioural measurements of children’s appetite con-
trol and parental feeding practices conducted on a sub-
sample of participants.

Measures for the whole sample
Outcomes collected for the whole sample are described
in Table 4. Table 5 illustrates the data collection schedule.
Self-administered questionnaires are validated or
were used in previous research projects. Questionnaires
become available on the participants’ personal profile at
specific child ages. Participants are initially asked to fill
in the questionnaire through a push notification and/or
an email. If the questionnaire is not completed within
7-10 days, participants get first an email reminder, then a
phone call reminder from investigators if required. Even
if they do not answer some questionnaires, participants
receive the following questionnaires. Questionnaires
consist of a varying range of items, organised in screen
pages (1—6 pages per questionnaire). Participants cannot
modify their answers after submission.

Behavioural assessments for a subsample

Behavioural measurements of children’s appetite control
and parental feeding practices are carried out through
laboratory and home test meals at child ages 11, 30, 32
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and 36 mo. The subsample consists of the first 130 study
participants (65 in each arm) who were eligible for this
part of the study (i.e. consented for the video recording,
lived in the city area of Dijon and whose children had not
developed any food allergy). These measurements were
not mandatory for all participants, because they impose
strong constraint and they are not essential to evaluate
the principal outcome of the study.

Infant Caloric Compensation at 11 months of age.
Experimental task. To measure short-term energy com-
pensation abilities, we adapted the preload paradigm [9,
72] to calculate caloric compensation scores. The meas-
ure is performed in the laboratory at child age 11 mo. The
experimental protocol is described in Additional file S5.

Eating in the Absence of Hunger (EAH) at 30 months of
age. Experimental task. Self-regulation of energy intake is
assessed by an eating-in-the-absence-of-hunger (EAH)
experiment at child age 30 months. The procedure for
measuring EAH is based on the free-access procedure for
children aged 3-5 y in a laboratory setting as described
by Fisher and Birch [73] and adapted for 30-mo-old chil-
dren. The experimental protocol is described in Addi-
tional file S5.

Caregiver-infant mealtime interaction at 32 and
36 months. Participants are invited to video-record
a meal of their choice at home, when their child is
32 months old, in order to assess the quality of interac-
tions in a more natural context. The meal takes place as
usual. Using an a posteriori analysis of the video records,
we will estimate to what extent parents use responsive
feeding practices, according to a validated methodology
that will be adapted to the French cultural feeding con-
text [74, 75].

To observe parental strategies to cope with food refusal
at a laboratory meal at 36 months, parents will be asked
to offer a vegetable that their child does not like (or an
unknown vegetable if the parents declare that the child
likes all vegetables). The strategies that parents use to get
the food tasted will be recorded (e.g., is the parent dis-
tracting by "flying the plane with the spoon’, or using a
tablet or phone). The child will therefore be encouraged
to taste the food that he does not like but will not be
forced to consume it. In case the child does not eat the
food, to ensure well being of participants, a meal (with
two components) composed of recipes selected by the
caregiver (among a preselection of food offered by inves-
tigators) may be then offered to the child.

Qualitative evaluation for a subsample

At the end of the intervention (at child age 36 months),
a second subsample of participants (n=20-50 among
the first ones included in the study) from the interven-
tion group will be interviewed until the saturation
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Table 4 Primary and secondary outcomes for the whole sample

Item

Description

Primary outcome
Body mass index (BMI) z-score

Secondary outcomes
Anthropometrics

Anthropometric data

Parental Feeding Practices
Feeding strategies

Feeding practices

Meal context

Maternal distractions during feeding

Serving Size Decisions

Number of trials

Children’s eating behaviours (CEB)
Children’s eating behaviour

Weight and height data measured (Seca Leicester) in duplicate by experiment-
ers at the laboratory. Calculated according to WHO references [61]

Weight, height and head circumference data, self-reported online by parents
according to measures made by paediatricians at compulsory medical visits
and noted in the health record booklet of the child (a follow up document

of child health given to parents at maternity)

At 3 months, parents retrospectively report data from 8 days, 1 month and 2 months
old. Then once a month unti/ 6 mo. Then at 9 mo, 11mo, 12mo, 18mo, 24mo, 36 mo
and at follow-up (48 mo)

17 items rated on a 5-point response scale “never, rarely, sometimes, mostly,
always! from the validated Feeding Strategy Questionnaire [62] designed

to evaluate strategies used by parents to make their child taste rejected foods,
and resulting in four factors: Coercion, Explanation, Contingency and Prefer-
ence. Higher scores mean more frequently used strategy

39 items from the validated French version of the Comprehensive Feeding
Practices Questionnaire [30, 63]. Items numbered 1-13 are rated on a 5-point
response scale “never, rarely, sometimes, mostly, always” [tems numbered 14-49
utilise a 5-point scale with different anchors, ‘disagree, slightly disagree, neutral,
slightly agree, agree! Ten aspects of parental feeding behaviour are measured:
monitoring child food intake, using food to regulate the child’s emotions, using
food as a reward, child control over feeding, teaching about nutrition, encour-
aging balance and variety, restricting child’s food intake for weight reasons,
restricting child’s intake for health reasons, modelling healthful eating habits
and responsibility for feeding. Higher scores mean higher behaviours

7 items translated from the validated Feeding Practices and Structure Question-
naire (FPSQ-28, [64]) rated on a 5-point response scale “never, rarely, sometimes,
mostly, always" to assess 3 dimensions: Structured Meal Setting; Structured
Meal Timing; Family Meal Setting + 12 items translated from the validated Fam-
ily Food Behaviour Survey [65] rated on a 5-point response scale “never true,
rarely true, sometimes true, mostly true, always true" to assess maternal control
and organisation of eating environment+4 items from a previous research
project measuring 4 aspects of meal context: duration of meals, use of screens,
family members sharing the main meals and whether the child is seated

at the table) [66]. Higher scores mean higher behaviours

14 items from an adapted and translated version of the validated Maternal
Distraction Questionnaire [66]. The items are grouped to define 2 dimensions:
‘Use of technologic distractors'and 'Perceived Distraction’ Higher scores mean
higher behaviour/perception

Single item:"How do you most often decide the size of the portion you feed
your child?” (response modalities: "l give a quantity equivalent to the size

of the baby jars or to the recommendations (e.g. from my doctor, paediatri-
cian)."; "l give the quantity my child usually eats; "l adjust the portion served
according to my child’s appetite)

Single item rated on a 9-point scale from '1'to '9 or more trials’assessing num-
ber of trials before deciding that the food is not liked (question from a previous
research project [66]

31 items from the French version of the Child Eating Behaviour Questionnaire
adapted for toddlers (CEBQ-T [14]) rated on a 6-point response scale (never,
‘rarely; 'sometimes, ‘often; ‘always, I don't know’) to assess 7 dimensions:
‘responsiveness, ‘enjoyment of food, ‘satiety responsiveness, food fussiness;
‘slowness in eating, ‘emotional overeating; and ‘external food cue responsive-
ness. Higher scores mean higher behaviours
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Table 4 (continued)
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Item

Description

Milk- and complementary-feeding

Exposure to sensory variety and food acceptance

Infant appetite control abilities (self-reported by parents)

Texture exposure and acceptance

Self-feeding

Parental knowledge and attitudes
Parental attitudes in relation to child growth and feeding

Beliefs about the usefulness of dietary recommendations and feelings

of self-efficacy in feeding (“self-confidence”)

Beliefs/knowledge around child nutrition
Knowledge about child nutrition

Sources of information

Descriptive data, covariates and potential mediators/moderators

Descriptive data

Child care

93 items regarding BF (age at BF cessation and reasons for stopping), type

of milks offered to the child, age and reasons for starting CoF and items repre-
senting different drinks and complementary foods (among which major aller-
gens): parent answers to each complementary food item using a 5-point scale
('not yet introduced;, ‘only once; 2 or 3 times, ‘'more often’ ‘every day or almost
every day’) and indicates the age of introduction as soon as the consumption
frequency is higher than ‘only once’ Questions from a previous research project
[66]

257 food items rated using a 5-point scale (‘almost every day’ '1 to 3

times a week’ "1 to 3 times a month) ‘less than once a month’ ‘never’) to assess
food frequency and using a 4-point scale (+ + '+ -, =) to assess liking. Ques-
tionnaire from a previous research [67]. Higher scores mean higher exposure
to sensory variety and higher food acceptance

9-items from a validated questionnaire [68] rated on a 6-point response scale
(never; rarely; 'sometimes, ‘often’ 'always, 'l don't know’) to assess 2 aspects
of CEB: 'Caloric compensation’and ‘Eating in the absence of hunger’ (EAH).
Higher scores mean higher behaviours

39 food items (common foods consumed in France in different texture com-
binations: puree, pieces, raw, cooked, etc.) from a questionnaire developed
to characterise the pattern of food texture exposure in French children aged
4-36 months [21]. Items are rated on a 4-point scale (not offered; 'spit out,
‘eaten with difficulty, ‘eaten without difficulty’). Higher score means higher
exposure to texture and higher acceptance

8-items rated on a 5-point scale (often; 'sometimes, rarely, never; 'l don't
know’) to report children general feeding skills (holding a spoon in the mouth
alone, eating with fingers, self-feeding with a fork, etc.) [21]

9 items translated from Laksham et al. [69] rated on a 5-point scale (from
strongly agree to strongly disagree) assessing 5 dimensions: attitudes related
to growth, attitudes related to food, growth self-efficacy, food self-efficacy
and weight perception

9 items adapted and translated from Laksham et al. [69] rated on a 5-point
scale (from strongly agree to strongly disagree) to assess 5 dimensions: positive
and negative expected efficacy, positive and negative self-efficacy and inten-
tions

10 items related to nutritional recommendations for 0-3 years [66]

30 items related to various child feeding recommendations [59]. Parent answers
to items on a dichotomous true/false scale and indicates how sure he/she

is of his/her answer on a 4-point scale (1 am not at all sure, 'l am rather unsure,
‘| am rather sure, 'l am completely sure’). Two dimensions are assessed: Knowl-
edge accuracy (number of correct answers) and certainty (number of correct
answers given with the maximal degree of certainty)

Questions assessing sources of information consulted, their influence

and the extent to which parents have confidence in them, feeling of informa-
tion about the food of children from 0 to 3 years old, satisfaction with sources
of information, expectations regarding the type and format of informa-

tion, evaluation of satisfaction with the informational content dissemi-

nated through the information brochure (and the smartphone application

in the intervention group) [40]

Marital status, parents’socio-economic position, parents'body size, parents’
lifestyle, information related to pregnancy and birth, perception of the financial
situation, return to work date. Assessed at baseline and then at each change
of situation regarding marital status and professional situation of the parents.
Questions from previous research projects [40, 59, 66]

Questions from a previous research project [66]. 10 child care modalities are

suggested. Parents answer yes/no +enter the number of days and half-days
half days spent there (if yes)
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Table 4 (continued)
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Item

Description

Temperament in Infancy

Parents’ perception of and satisfaction with their toddler’s body size

Excerpt from French version of Rothbart et al. (1981) IBQ-Revised [70]. 55 items
rated on a 8-point scale (never, ‘very rarely, 'less than half the time ‘about half
the time, ‘more than half the time’ 'almost always, ‘always, 'not applicable’)

to assess 4 dimensions: perceptual sensitivity, soothability, low intensity pleas-
ure, duration of orienting. Higher scores mean higher behaviours

Silhouette scale translated from Hager et al. [71] (2 dimensions: perception,
satisfaction) + questions from a previous research project [66]

WHO World Health Organisation, CEB child eating behaviour, CoF complementary feeding, BF breastfeeding

Table 5 Data collection schedule for the whole sample

Item

Baseline Intervention Follow-up

2-3-mo 3-mo 6-mo 12-mo 18-mo 24-mo 36-mo 48-mo

Primary outcome
Body mass index (BMI) z-score

Secondary outcomes

Anthropometric data”

Parental Feeding Practices

Feeding strategies

Feeding practices

Meal context

Maternal distractions during feeding

Serving Size Decisions

Number of trials

Children’s eating behaviours (CEB)

Children’s eating behaviour

Milk- and complementary-feeding

Exposure to sensory variety and food acceptance
Infant appetite control abilities (self-reported by parents)
Texture exposure and acceptance

Self-feeding

Parental knowledge and attitudes
Parental attitudes in relation to child growth and feeding

Beliefs about the usefulness of dietary recommendations and feelings

of self-efficacy in feeding (“self-confidence”)
Beliefs/knowledge around child nutrition
Knowledge about child nutrition

Sources of information

Descriptive data, covariates and potential mediators/moderators

Descriptive data
Child care
Temperament

Parents’ perception of and satisfaction with their toddler’s body size

v
v v v v v v v
v v v
v v v
v v v
v v v
v v v v
v v v v
v v
v v v v v v v
v
v v
v
v v
v
v
v
v
v
v
v v v v v v v
v
v

" At 3 months, parents retrospectively report data from previous medical visits (at 8 days, 1 month and 2 months of age); then once a month until 6 mo; then at 9 mo,

11mo, 12mo, 18mo, 24mo, 36 mo and at follow-up (48 mo)

threshold will be reached through semi-structured inter-  the intervention. The semi-structured interviews will be
views (~60 min). The aim of the interview is to provide conducted following a guide, which will make it possible
insights into their use, understanding and application to scan the three dimensions of the social representa-
of the child feeding recommendations provided during tion of food (knowledge, practices, psychosocial values)
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(Additional file S6). After data transcription, the corpus
will be prepared to perform a lexicometric analysis using
the Iramuteq® and NVivo® softwares in order to access
the social representations of the participants. In addition,
a manual qualitative content analysis will be performed.

Adherence to intervention

Compliance with the intervention is assessed on the
basis of browsing data related to the use of the applica-
tion: count of logins and calculation of their mean dura-
tion (time at the last action — time at the first action) and
opening of messages. A global score of adherence will be
calculated as the frequency of all logins and total dura-
tion of material consultation.

Data management

The data collected on the app is securely hosted on an
OVH server until the end of the data collection. There-
after, it will be stored on hard drives with AES 256 hard-
ware encryption and keyboard lock for 25 years, or for
2 years after the last publication depending on the par-
ticipant’s consent. Data from behavioural assessments
and audio recordings will also be stored on hard drives
after a computerisation step. A range check is applied
to anthropometric data collected on the application to
ensure quality. The ranges were defined at each age using
the minimum and maximum values of the growth curves
from the French child health record booklet. The primary
outcome is measured in duplicate and the metrology of
the weighing scale is checked regularly. Data consistency
will be checked at the time of analysis.

Sample size calculation
We aim at enrolling 330 participants. The first 30 partici-
pants are enrolled with the objective of stabilising poten-
tial bugs in the app. The study is powered to detect a 0.28
difference in BMI z-score (WHO reference) at 36 mo
(which has a clinical significance since the French BMI
z-score at 36 mo in France is 0.28 +0.86 (EDEN cohort,
personal communication)) between intervention and
control arms (80% power, 5% type I error rate, one tail,
20% attrition). We hypothesise that children in the inter-
vention group will have a lower BMI z-score than those
in the control group. The power calculation involves
recruiting 118 parents in each group. We considered a
potential attrition during the trial of approximately 20%,
which corresponds to the attrition observed in previ-
ous cohorts [76, 77]. We expect to enrol 330 participants
within 3 years. With a primary endpoint at 36 months
of age and a follow-up one-year later, the study may last
7 years.

Among the whole study population, 130 participants
(65 participants in each arm) are included in behavioural
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assessments. This number was calculated to detect a dif-
ference of 56% in caloric compensation score (%) at the
age of 11 months between the intervention and control
arms, with a power of 80%, and an error rate of 5% type I
(unilateral test) based on available data [9, 14]. The power
calculation involves recruiting 57 parents in each group,
topping it to 65 allows to mitigate risk if some data are
not usable (i.e., if the child does not want to eat anything).

Regarding the qualitative evaluation, we plan to select
the first participants in the intervention group using the
so-called “maximum variation” technique, which makes
it possible to count common response patterns (called
“invariants”). Conducting interviews will be stopped
when the saturation threshold will be reached. This tech-
nique is traditionally used in qualitative analysis.

Statistical analysis

Statistical analyses will be conducted on the quantitative
data, using SAS software, with a significance level a equal
to 5%.

The equivalence of the two groups is ensured by the
randomisation of the subjects. Baseline differences
between groups will be checked to evaluate the risk of
bias. The sociodemographic characteristics of each of the
two groups, at the time of inclusion will be described in
detail [78]. The analyses will then be conducted in three
main stages: 1/ the search for an intervention effect on
the primary and secondary outcomes, 2/ the study of the
mechanisms of action of the intervention, 3/ the search
for participants who respond best to the intervention.

Analysis of the effect of the intervention

First, the effect of the intervention on the BMI z-score
at 36 months will be assessed by means of an analysis
of covariance including the intervention factor (2 levels;
control, intervention) and a covariate, the BMI z-score
at 3 months (i.e. before the intervention). Second, this
analysis of covariance will be adjusted for the BMI of
each parent, and then for a composite score of socio-
economic position and mode of breastfeeding at birth.
These additional analyses, performed in separate models,
will allow adjustment for prognostic variables of BMI in
the event of a slight imbalance between the two groups,
resulting for example from selection bias or differential
attrition between the groups. In addition, the effect of the
intervention on variables measuring parents’ knowledge,
feeding practices, and children’s eating behaviours will
be assessed using an analysis of covariance as described
above for each of these variables (see details of the ages
at which these data will be available in Table 5). Regard-
ing beliefs/knowledge about child feeding, an initial
measure after inclusion will be conducted to allow for
an analysis of covariance. Analyses including all subjects
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as initially distributed in each group (intention-to-treat)
are planned, as well as per-protocol analyses. In this case,
data on the consultation of the material transmitted to
parents via the smartphone application (see § Adherence
to intervention) will be used as post-hoc criteria for the
selection of the subject population.

What are the mechanisms of action of the intervention?
Mediation analyses will be implemented to evaluate the
mechanisms of action of the intervention. For this pur-
pose, structural equation models are considered [79-81].
These models will be based on a priori assumptions
derived from the literature. For each mediating variable,
a model will be considered with a direct path and an indi-
rect path on the 36-month BMI z-score (variable Y also
known as the endogenous variable). The indirect path
could result from the succession of a variable related to
parents’ knowledge (variable set X1), a variable related
to parents’ feeding behaviours and practices (variable set
X2; including the degree of responsive feeding, strategies
used in the case of refusal, mealtime context, portion size
decisions, degree of parental distractions during feeding
related to screen use, exposure to sensory variety, etc.),
then a variable related to children’s eating behaviours
(variable set X3; preferences for different food groups
including vegetables, as well as energy adjustment abili-
ties). These variables could be a measure at a given age
or the evolution in the case of beliefs/knowledge about
child feeding. Separate models (with variables sets X1
to X3) will be considered in priority in order to take into
account possible difficulties related to collinearity (vari-
ance inflation factor criteria <5). In addition, models with
several mediating variables in the same model (corre-
sponding to different causal paths) could be considered, if
these variables are independent and not causally related
to each other. For each of the models, the direct effect
will be interpreted as an effect potentially linked to the
other mediating variables not taken into account in the
model.

Who are the participants who respond best

to the intervention?

Moderation analyses are envisaged to explore the poten-
tial moderating effect of the following factors measured
at baseline or 6 months: socioeconomic position, paren-
tal attitudes related to infant growth and feeding, beliefs
about the usefulness of feeding recommendations and
feelings of self-efficacy in feeding, prematurity, and gen-
eral infant temperament.

Treatment of missing data
Because the trial is a prospective longitudinal follow-
up, both monotonic (due to attrition before the end of
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follow-up) and non-monotonic (due to a missing meas-
urement point) missing variables are likely. The propor-
tion of missing data by variable, the number of missing
data per subject, and the patterns of missing data will
be analysed. For subjects with missing data, (multiple)
imputation methods may be implemented, according to
recommended practices at the time of analyses [82].

Discussion

This is the first public health RCT in France to assess the
effect of a web-based and mobile intervention targeted to
first-time parents to improve child feeding practices and
child growth.

Development of the intervention
The content of this eHealth mobile intervention was
developed in collaboration with public health stakehold-
ers and provides parents with the official French CoF
guidelines updated in 2022. Several studies conducted
among French parents and health care professionals have
reported the circulation of contradictory messages over
the last decades, especially due to continual evolutions of
recommendations [83-85]. Providing parents with har-
monised and standardised recommendations is crucial in
order to reduce confusion and increase the appropriation
of and adherence to the new CoF recommendations.
Public health campaigns usually struggle to reach pop-
ulations experiencing social disadvantage [85, 86], even
though they are those for whom campaigns would be the
most beneficial [87, 88]. In the printed brochure, Santé
publique France aimed to give recommendations and
messages that are acceptable to the highest number of
parents, taking into consideration in particular the popu-
lations facing economic difficulties. Several studies with
parents [40, 41, 59]—including parents of lowest socioec-
onomic position- and with professionals who relay these
recommendations [41, 83], have informed and validated
the formulation choices throughout the design process.
A study ensured that reading the messages was associ-
ated with an increase in knowledge about child feeding
for all parents, not just for parents from higher socio-
professional categories [59]. Next, following the commu-
nication campaign of the new official printed brochure
[36], Santé publique France proposed a variety of tools
(videos, tutorials, dedicated pages on the official public
health nutrition website [89, 90] and short videos. Then,
Santé publique France verified that the campaign reached
parents of lowest socioeconomic status [36]. In the
moderation analysis, particular attention will be paid to
results according to parental socioeconomic position to
provide evidence on how to better address social inequal-
ities in health and health literacy in public health cam-
paigns related to feeding very young children. Of note, in
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France, the ongoing ECAIL trial specifically targets fami-
lies experiencing social vulnerabilities and will provide
complementary insights into early feeding practices in
families of lower socioeconomic position [66]. Whenever
possible, the measuring tools used in the NutrienT trial
were similar to those used in ECAIL to ensure compara-
bility. However, the ECAIL trial differs from the present
study in as much as the intervention comprises financial
support to the families in addition to delivery of public
health messages.

Throughout the development of the web-based mobile
intervention, in order to reinforce the added value of
the app (compared to the printed brochure alone), par-
ticular attention was drawn on covering the recommen-
dations which were the most difficult to understand
(i.e., which generated less improvement in knowledge
accuracy or in knowledge certainty) [59]. This was done
by repeating advice, simplifying content, and provid-
ing tips to parents. In addition, we incorporated com-
ponents shown to be appreciated and improve user
engagement in a previous mHealth obesity prevention
intervention (the Growing Healthy programme), includ-
ing push notifications, personalised messages (to suit
each infant’s age) and videos [47]. We included a range
of BCTs—which are anticipated to generate beneficial
results [46, 47, 91, 92]—to guide parents in establishing
healthier feeding habits.

Methodological considerations
The study design includes several methodologi-
cal strengths. The multidisciplinary approach brings
together data from behavioural nutrition, public health
and social psychology. Evaluation is based on mixed
method approaches, including qualitative and quantita-
tive methods with a combination of behavioural evalu-
ations and self-assessments. A follow-up until child age
48 mo will assess sustainability of the effect of the inter-
vention (if any) one year after the end of the intervention.
One other strength of this study is the RCT design, and
that both participants and researchers are blinded to par-
ticipants’ allocation group. Active recruitment through
health professionals is a further strength of this study as
it ensures a first face-to-face contact before starting the
33-month digital intervention and is one way to achieve
higher enrolment rate in people with lower socioeco-
nomic position [93]. However, the study is fully digit-
ised for the majority of participants (those who are not
involved in the laboratory meals for evaluation). This
lack of contact could lead to poorer engagement and
increased attrition.

This study has some limitations. First, due to the exclu-
sion criteria, the findings may not generalise to second-
time parents, non-French speaking parents or parents
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whose child suffers from a clinical condition affecting
eating. Because of the web-based and mobile interven-
tion design, the study necessarily faces an inclusion
bias related to the inaccessibility to the internet (digital
divide), which primarily affects people from the low-
est socio-economic categories [39, 94, 95]. It is therefore
likely that the most disadvantaged populations will be
more difficult to reach in this study.

In other respects, the timing of participants’ inclusion
may not be optimal. The maternity ward is the place that
allows approaching the highest number of (first-time)
parents. Nevertheless, the period right after the child’s
birth is a time of major upheaval for parents. This may
discourage parents to commit to a 4-year trial and induce
an inclusion bias. Finally, midwives are asked to contact
all potentially eligible families, but it cannot be excluded
that they experience a selection bias. As shown in a
nationally representative French birth cohort, selection
bias at inclusion is hard to avoid [96].

This is the first randomised controlled trial in France to
assess the effect of a web-based and mobile intervention
targeted at first-time parents to improve feeding prac-
tices and child growth. This study will provide insights
into the potential of using digital interventions in public
health campaigns related to feeding very young children.
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