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Abstract

Background: Strategies to optimize early-life nutrition provide an important opportunity for primary prevention of
childhood obesity. Interventions that can be efficiently scaled-up to the magnitude needed for sustainable childhood
obesity prevention are needed. The objective of this study was to evaluate the effects of an eHealth intervention on
parental feeding practices and infant eating behaviors.

Methods: The Norwegian study Early Food for Future Health is a randomized controlled trial. Parents were recruited via
social media and child health clinics during spring 2016 when their child was aged 3 to 5months. In total 718 parents
completed a web-based baseline questionnaire at child age 5.5 months. The intervention group had access to a
webpage with monthly short video clips addressing specific infant feeding topics and age-appropriate baby food
recipes from child age 6 to 12months. The control group received routine care. The primary outcomes were child
eating behaviors, dietary intake, mealtime routines and maternal feeding practices and feeding styles. The secondary
outcomes were child anthropometry. This paper reports outcomes at child age 12months.

Results: More than 80% of the intervention group reported viewing all/most of the video clips addressing infant
feeding topics and indicated that the films were well adapted to the child’s age and easy to understand. Children in
the intervention group were served vegetables/fruits more frequently (p = 0.035) and had tasted a wider variety of
vegetables (p = 0.015) compared to controls. They were also more likely to eat family breakfast (p = 0.035) and dinner
(p = 0.011) and less likely to be playing or watching TV/tablet during meals (p = 0.009) compared to control-group
children. We found no group differences for child anthropometry or maternal feeding practices.

Conclusions: Our findings suggest that the eHealth intervention is an appropriate and feasible tool to propagate
information on healthy infant feeding to Norwegian mothers. Our study also suggests that anticipatory guidance on
early protective feeding practices by such a tool may increase young children’s daily vegetable/fruit intake and
promote beneficial mealtime routines.
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Background
The high worldwide prevalence of childhood overweight
and obesity is a huge public health issue [1, 2]. Efficient
and easy-to-implement interventions that can be scaled-
up to the magnitude needed for sustainable childhood
obesity prevention are needed. Since early childhood is a
sensitive period for the establishment of dietary habits,
strategies to optimize early nutrition could provide an
important opportunity for prevention of these conditions.
The role of parents in the development of infant food
preferences and eating behaviors is essential [3, 4], and
makes parents a key target for primary prevention inter-
ventions commencing in early childhood.
A recent systematic review including 27 unique ran-

domized controlled trials aiming to reduce the risk of
overweight and obesity in infancy and early childhood,
concluded that the most promising obesity prevention
strategies for children under 2 years of age are those that
focus on diet and responsive feeding [5]. Responsive
feeding is characterized by caregiver guidance and recog-
nition of the child’s cues of hunger and satiety [6]. A
mismatch of caregiver responsiveness to infant-feeding
cues is hypothesized to have a role in the development
of overweight by impairing the infant’s response to
internal states of hunger and satiation [7]. Several previ-
ous randomized controlled trials focusing on responsive
parenting and feeding have shown a positive impact on
child eating outcomes, child growth and child feeding
practices [8–13]. In all these trials, the intervention was
delivered using traditional approaches (home-visits or
face-to-face group settings), which is expensive and
hence potentially cost-prohibitive at the level necessary
for a national public health strategy. Web-based inter-
ventions have the potential to increase parental know-
ledge and skills while being both easily scalable and
accessible. Research on the effectiveness of web-based
behavioral change interventions is promising [14], but to
our knowledge only very few studies have evaluated the
effectiveness of web-based interventions targeted at
infant feeding practices and eating behaviors [15, 16].
The Early Food for Future Health project started in

2015 with the objective of developing an eHealth
intervention that targets beneficial parental feeding
practices to promote healthy child eating behavior
from infancy. This eHealth intervention draws upon
elements from attachment theory, social cognitive the-
ory and the framework of anticipatory guidance to
promote knowledge about infant nutrition and facili-
tate responsive feeding behavior. By using video clips
that address age-appropriate infant feeding topics and
demonstrate sensitive parent-child interplay in feeding
situations together with cooking films showing how
to make healthy home-made baby food, the interven-
tion may improve parental feeding practices through

social modelling and observational learning and lead
to enhanced behavioral capability when it comes to
nutritional choices. Details regarding study design and
rationale for the intervention content have been pre-
viously published [17]. We hypothesized that anticipa-
tory guidance on early feeding practices from child age 6
to 12months will lead to healthier child eating behaviors
and food habits, and more beneficial parental feeding
practices compared to usual care. Secondly, we hypothe-
sized that increased use of protective feeding practices will
reduce the risk of later childhood overweight and obesity.
This paper evaluates these outcomes at child age 12
months.

Methods
Study design and intervention components
The study uses the design of a randomized controlled trial
to evaluate the results of an eHealth intervention offering
anticipatory guidance on infant nutrition and protective
feeding behavior. A completed CONSORT checklist is in
Additional file 1. The intervention consisted of seven
monthly video clips of 3–5min duration, focusing on
feeding-related aspects like appropriate food-types and
textures, how taste-preferences evolve and responsive
feeding practices; and monthly cooking-films and recipes,
demonstrating how to make homemade baby- and family
food from easily available ingredients. Parents received an
email each month from child age 6 to 12months with a
link to the age-appropriate webpage showing the month’s
video clip on the infant feeding topic together with the
corresponding recipes and cooking-films. Parents in the
control group received routine care from their local child
health clinic with regular consultations at child age 6, 8,
10 and 12months. The consultations are led by a public
health nurse and includes measurements of weight and
length in combination with conversations related to the
child’s health, growth and psychomotor development. At 6
and 12months the child is also examined by a medical
doctor. A TIDieR checklist is presented in Additional file 2.

Sampling and participants
Parents were eligible to participate in the study if they
had a 3–5 months old infant, were literate in Norwe-
gian and responsible for providing food to their infant.
Participants were recruited between March and June
2016 via two means – Facebook and child health
clinics. We purchased a Facebook advertising package
and posted a short video that informed about the study
using the University’s Facebook page. The online Face-
book’s newsfeed advertisement targeted potential par-
ents aged 18 to 40 years. An email with information
about the study was sent to all the Norwegian munici-
palities´ child health clinics. In total 960 parents signed
up on the study’s homepage [18], the majority were
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mothers (99.6%). From March to September 2016, 718
parents submitted the web-based baseline questionnaire
before child age 6 months. Upon receipt of a completed
baseline questionnaire, the participant was randomly
allocated to either the intervention (n = 360) or control
group (n = 358) based on a computer-generated list
using the statistical software SPSS (IBM Corp., Somers;
NY, USA). Only the participants’ email-addresses were
known when the randomization was administered by
the author. Allocation was naturally concealed from
recruitment by virtue of the e-recruitment strategy.
Follow-up data were collected between Oct 2016 and
April 2017. In the absence of response, up to two
reminders were sent by e-mail both at baseline and
follow-up. The participants had the option both at
baseline and follow-up not to answer or complete the
web-based questionnaire without having to state any
reason, hence we have no data regarding grounds for
withdrawal.

Measurements and outcomes
All socio-demographic and behavioral data were
obtained from the study’s web-based, self-administered
questionnaires at baseline and follow-up. The study’s
primary outcomes were child eating behaviors, dietary
intake, mealtime routines and maternal feeding prac-
tices and feeding styles. The secondary outcomes were
child anthropometry. We also report the participants’
use and experience with the eHealth intervention.

The participants’ use and experience with the intervention
In the follow-up questionnaire all participants were
asked questions about how they preferred to receive
information on infant nutrition (oral information at
the child health clinics, written information/bro-
chures, information on the Internet or information
from family/friends). Participants had the opportunity
to choose more than one option.
Compliance with the intervention was assessed by

asking participants if they had seen the films (all,
most, about half, a few, none), and how many times
they had watched each individual film (0, 1, 2, 3–4
and ≥ 5 times). They were also asked to what extent
they agreed that the content was adapted to the
child’s age, easy to understand, that they learned
something new, that important topics were raised and
whether the films were too long/short (totally dis-
agree, disagree, neither nor, agree, totally agree, don’t
know). This information was collapsed into three cat-
egories for the analysis: disagree, agree and indifferent
(neither nor/don’t know).

Primary outcomes

Child eating behavior To assess child eating behavior
at 12 months of age we used Wardle et al.´s Child Eating
Behavior Questionnaire (CEBQ) [19]. This is the most
commonly used tool to describe children’s eating behav-
ior. The CEBQ has good internal consistency, test-retest
reliability and construct validity [20] and has already
been translated to Norwegian [21]. The CEBQ was
originally developed for children above 2 years of age
but has also been used in children at 12 months of age
[22, 23]. A Swedish version of the CEBQ was tested with
exploratory factor analysis for use in children between 1
and 6 years of age. Their results supported the use of
CEBQ as a psychometric instrument for assessing chil-
dren’s eating behaviors in children aged 1–6 years [24].
The CEBQ includes 35 items on eating styles, which in
the original instrument cluster into eight factors divided
into two main dimensions. The Food approach dimen-
sion is represented by four factors: Food responsiveness
(five items, e.g. My child is always asking for food),
Emotional overeating (four items, e.g. My child eats
more when worried), Enjoyment of food (four items, e.g.
My child loves food) and Desire to drink (three items,
e.g. My child is always asking for a drink). The Food
avoidance dimension is represented by four factors: Sati-
ety responsiveness (Five items, e.g. My child gets full up
easily), Slowness in eating (Four items, e.g. My child eats
slowly), Emotional undereating (four items, e.g. My child
eats less when upset) and Food fussiness (Six items, e.g.
My child refuses new food at first). Each behavior-item
is rated from 1 (never) to 5 (always) on a five-point
Likert scale.
To evaluate the child’s willingness to try new food,

we used the Child Food Neophobia Scale (CFNS)
modified by Wardle et al. [25]. This is a 6-item ver-
sion parental report scale based on the original
10-item Food Neophobia Scale developed by Pliner et
al. [26]. The CFNS is a reliable and widely used ques-
tionnaire which has been validated against behavioral
measures of food neophobia [27]. Parents report to
what extent they agree in a statement, e.g. “If my
child doesn’t know what’s in a food, s/he won’t try it”
on a four-point scale from 1 (totally disagree) to 4
(totally agree). The range of possible scores varies
between 6 and 24, with a high score indicating high
levels of child food neophobia. We used a Norwegian
version of the CFNS which has previously been trans-
lated and published [28].

Child food intake The infant’s food intake was assessed
by a Food Frequency Questionnaire (FFQ) developed for
this study. Our questionnaire was based on question-
naires from a Norwegian national dietary survey in 12
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months old children [29] and the large population-based
Norwegian Mother and Child Cohort Study (MoBa)
[30]. The MoBa-study has documented their rationale for
use of the FFQ [31], and a Norwegian validation study of
the national survey FFQ has been done for child age 24
months [32]. The frequency of intake was assessed with-
out specification of amounts consumed. Questions about
drink intake were asked as follows: “How often does your
child drink the following beverages nowadays?” with
answer-options never/seldom, 1–3 times/week, 4–6 times/
week, 1/day, 2/day, 3/day, 4/day and ≥ 5/day. Questions
about food intake were asked “How often does your child
eat the following food nowadays?” with answer-options
never/not tried, ‹ 1/week, 1–2/week, 3–4/week, 5–6/week,
1/day, 2/day, 3/day and ≥ 4/day. The responses were
recoded into a times-per-day score, e.g. never/seldom were
recoded into zero, 1–3 times/week into 0.3, 3–4/week into
0.5, 2/day into 2.0 etc. For dinner alternatives (see below),
the answer-options were recoded into a times-per-week
score, e.g. ‹ 1/week was recoded into 0.5 and 4–6 times/
week was recoded into 5.
We derived two different times-a-day category scores by

summing the individual scores in each category: In the
Fruit/vegetable score we included the times-per-day score
for 15 different vegetables/salads (potato, carrot, rutabaga,
sweet potato, cauliflower, broccoli, green salad, spinach,
cucumber, tomato, corn, peppers, peas/beans, frozen vege-
table mix and salad of mixed raw vegetables) and 10
different fruits/berries (orange/clementine, banana, apple,
pear, plum, grapes, kiwi, melon, mango, berries - all types).
In the Non-core food/drink category score we included the
times-per-day score for five snacks (cakes/cookies or simi-
lar, dessert/ice cream, chocolate, sweets, potato chips) and
two sweetened beverages (lemonade, soda).
For dinner-alternatives we made two times-a-week cat-

egories: For Commercially-prepared-dinner score we
summed the individual times-per-week scores for com-
mercially prepared dinner with vegetables, with meat and
with fish. For homemade-dinner score, we summed the
individual times-per-week scores for homemade dinner
with vegetables, with meat and with fish.
We computed a key-food variety score to investigate the

variation in types of fruits and vegetables that had been
offered. “How often does your child eat the following food
(vegetables/fruits/berries) nowadays?” with answer-options
never/not tried, ‹ 1/week, 1–2/week, 3–4/week, 5–6/week,
1/day, 2/day, 3/day and ≥ 4/day, were recoded into tasted
and not-tasted. We included 13 vegetables in the
vegetable-score and 10 fruits in the fruit score, the same
vegetables and fruits as listed above.

Child mealtime routines
We included four questions on mealtime routines based
upon questions used in the Australian NOURISH study

[33]. Parents were asked “How often do the following
statements fit the child’s meals today?”, e.g. My child sits
down when having meals. Response-options were almost
always, often, sometimes, seldom, almost never. These
were recoded into always/often and sometimes/seldom/
never.
We further asked how often the child were eating

family meals nowadays, specifying “family” to be at least
one adult eating the same meal. Response options were
never/seldom, 1 time/week, 2 times/week, 3 times/week,
4 times/week, 5 times/week, every day. These were
recoded into ≤3 times/week and ≥ 4 times/week.

Maternal feeding practices The Infant Feeding Ques-
tionnaire (IFQ) [34] was used to assess self-reported mater-
nal feeding practices at baseline and follow-up. The original
seven-factor validated 20-item questionnaire retrospectively
measured feeding practices during the first year of life. Each
item is measured on a 5-point Likert scale ranging from 1
(never) to 5 (always), with mean scores calculated for each
factor. The questionnaire was used with minor adaptions in
the Australian NOURISH study [35]. In the Australian
modified version, the tense was changed from past to
present to accommodate concurrent use and it was adapted
to the Australian setting with comparatively higher breast-
feeding levels. As a result, two of the original factors were
excluded, resulting in a five-factor questionnaire. This
modified IFQ- questionnaire has previously been used in
several Australian studies [36–38]. We found the question-
naire relevant for a Norwegian population where breast-
feeding initiation rates are also high compared to other
industrialized countries [39]. A translation-back-translation
procedure was applied to the IFQ to obtain a Norwegian
version. The original English version was translated into
Norwegian by one investigator, then translated back into
English by another investigator. The English translation
was compared with the original IFQ and minor discrepan-
cies were revised based on consensus.
The “Parent provides, child decides”-theme is based

on Ellyn Satter’s feeding dynamic approach, in which
the caregiver decides what to eat, where to eat and
when to eat and allows the child to decide how much to
eat of the food offered [40, 41]. Parents thus provide
the child with opportunities to explore the food while
also providing structure and limits. This may be inter-
preted as an expression of an authoritative feeding style
(high in both demandingness and responsiveness),
defined as reasonable nutritional demands in conjunc-
tion with sensitivity toward the child. Two questions
previously used in the NOURISH study [33] assessed
this theme: “Who decides what the child should eat -
you or your child?” and “Who decides how much your
child should eat - you or your child?”. Answer options
were Only you, Mostly you, You and your child decide
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equally, Mostly your child, Only your child. Responses
were recoded into Only/Mostly you vs. Decide equally,
Mostly your child, Only your child for deciding what
the child should eat and Mostly/Only your child vs.
Only you, Mostly you, Decide equally for how much the
child should eat. To fulfill the criterion for the “Parent
provides, child decides”-theme, the answers had to be
both Only/Mostly you for deciding what to eat and
Only/Mostly your child for deciding how much to eat.

Secondary outcomes

Child anthropometric data Infant weight and length at
birth, baseline and follow-up were measured at the child
health clinics and reported by the mothers. If the child had
not been to the clinic at these time-points, mothers had the
opportunity to omit responding. Z-scores for weight-for-
age (WAZ) and BMI-for-age (BMIZ) at birth, baseline and
follow-up were calculated using the software program
WHO Anthro version 3.2.2. (Department of Nutrition,
World Health Organization, Geneva, Switzerland) and
macros.

Statistics
Sample size was estimated based on the Australian NOUR-
ISH study, which used a similar population and assessed
similar primary and secondary outcomes [33]. They esti-
mated that 265 participants per group would be sufficient to
detect clinically meaningful differences at the study end
(child age 22–25months) for the prevalence of intake of key
foods indicative of dietary quality and key parent practices
supporting self-regulation, and they aimed to recruit 820
participants assuming a 65% completion rate. However, their
observed differences in weight measures lacked power [10].
At child age 14months, the NOURISH reported findings
for “Maternal feeding practices”, measured by the Infant
Feeding Questionnaire (IFQ), as in our study [35]. Their
observed differences were small and only reached signifi-
cance for one subscale (Awareness of infant satiety and
hunger cues; 4.2 versus 4.1 for intervention versus control,
respectively; SD 0.5 for both groups). We considered these
effect sizes shown in NOURISH to be meaningful since
we are evaluating a public health intervention with the
potential to reach a large population. Taking this into
account, we estimated that we would need approximately
400 participants in both control and intervention arm and
aimed to recruit 500 in each group to be able to detect dif-
ferences in the primary outcome maternal feeding prac-
tices (IFQ) at child age 12months with 80% power and
type error I of 5%, assuming a completion rate of 80%.

Factor analysis
Confirmatory factor analysis was performed to analyze
the underlying structure of the CEBQ, resulting in the

same eight factors as in the original CEBQ. The resulting
values for Cronbach’s α varied between 0.7 and 0.9, indicat-
ing a moderate to good internal reliability of the CEBQ-
subscales in this sample (Additional file 3). We performed a
confirmatory factor analysis also for the IFQ. The factor
analysis in resulted in the same five factors as in the modi-
fied Australian version. Cronbach’s α ranged from 0.6–0.8,
indicating a moderate to good internal reliability of the
subscales in this cohort, except from the scale Feeding on a
schedule (Cronbach’s α = 0.5) (Additional file 4). For the
CFNS, Cronbach’s α was 0.89, indicating a good internal
consistency of the scale in this sample.

Between-group analyses
All analyses were conducted on an intention-to-treat basis.
Characteristics of the groups at baseline were described
using descriptive statistics. Linear regression was used to
estimate differences between the control and intervention
group for Child eating behavior and Child food intake.
Multiple linear regression was used to estimate differences
in Maternal feeding practices (measured by the IFQ),
adjusting for baseline differences in the IFQ-scores. Odds
ratios were used as a measure of effect for the dichotomous
outcomes in Selected mealtime routines and were estimated
using logistic regression. For Child anthropometric out-
comes, the group means were compared first without
adjusting and second adjusting for baseline values using
linear regression. Lastly; since higher scores on the Foo-
d-approaching dimension score (CEBQ) has been associated
with increased weight gain in children, we explored the
relationship between the Food-approaching dimension score
and BMI-for-age z-score at 12months by multiple linear
regression, adjusting for group-status and baseline BMI-
for-age z-score.

Sensitivity analysis
A small minority of the participants in the intervention
group reported not engaging with the intervention (8% for
infant feeding videos, 20% for cooking films). A sensitivity
analysis was performed by excluding the non-adherers in
the intervention group (n = 22) who reported to have seen
none/a few of the infant feeding videos for selected pri-
mary outcomes (Maternal feeding practices, Child eating
behavior and Child food-category intake).
Statistical significance was defined as a p-value less

than .05, and all tests of the intervention were 2-sided.
The data were analyzed by using IBM SPSS Statistics
version 4.0 (IBM Corp., Somers; NY, USA).

Results
Study sample
The flow of participants through the study is presented
in Fig. 1. From the 957 eligible participants recruited,
715 (75%) completed the baseline questionnaire at child
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Fig. 1 Flow diagram for the Early Food for Future Health study
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age 5.5 months and were randomized to either control
or intervention group. At 12 months of age, 455/715
(63%) mothers completed the follow-up questionnaire.
Of these, 236 mothers had been allocated to the inter-
vention group and 219 allocated to the control group.
The average age of the child upon submission of the
follow-up questionnaire was 12.1 ± 0.3 months. We
included all available responses for each of the outcome
variables, making the total number of participants in the
analyses vary between 236 and 269 in the intervention
group and 219 and 264 in the control group.
Descriptive baseline characteristics of participants who

were lost to follow-up and participants who retained in
the study (analysis sample) showed that mothers lost to
follow-up were on average significantly younger (29.8
years versus 30.8 years; p = 0.008) and less likely to have
a higher education (77% versus 84%; p = 0.016). Further-
more, we explored the data for potential differences
between mothers allocated to the control group and
mothers allocated to the intervention group within the
group lost to follow-up. There was no evidence of differ-
ences across the maternal and infant characteristics
between groups (Additional file 5).
Baseline maternal and child characteristics for this study

are presented by group status in Table 1. The groups were
well balanced across the range of maternal and infant
characteristics, indicating that the randomization was
successful.

Participants´ use and experience with the intervention
Almost 80% of the mothers reported that they preferred
to source information on infant nutrition from the Inter-
net, and 67% stated as important/very important that this
information came from public authorities. The second
most preferred source was books or brochures (71%),
followed by oral communication from public health
nurses at the child health clinics (44.5%) and information
from friends and family 31.5%).
In the intervention group, 85% of the mothers reported

watching all or most of the video clips addressing infant
feeding topics and 66% reported watching all or most of
the cooking films. A total of 8% of the mothers reported
that they had watched none or only a few of the feeding
videos, and 20% reported watching none or a few of the
cooking-films. Most mothers reported that they had
watched the infant feeding- and cooking-film once (78
and 62% respectively). Only a small proportion reported
that they had watched the infant feeding- or cooking-films
three times or more (5 and 9% respectively) (Fig. 2). When
comparing the mothers with high vs. low education
(college/university degree vs. not), we found no evidence
of a difference for seeing all or most of the films (83%
within the high education group vs. 87% within the low
education group; p = 0.49).

The majority of intervention participants reported that
the video clips addressing infant feeding topics were well
adapted to the child’s age (88%), easy to understand (96%)
and addressed important topics (94%) (Fig. 3). A minor
proportion reported that they hadn’t learned something
new (11%). For the cooking-films, the majority found the
recipes well adapted to the child’s age (85%), easy to
understand (92%) and of good variety (71%). A minority
reported that they had not learned something new (9%).
For both the infant feeding- and cooking-films, less than

Table 1 Baseline characteristics of mothers/infants allocated to
the control group compared with the intervention group

Variable Control
(n = 264)a %
(count) or
mean ± SD

Intervention
(n = 269)b %
(count) or
mean ± SD

Total
(n = 533)c %
(count) or
mean ± SD

Mother

Age (years) 30.2 ± 4.1 30.9 ± 4.4 30.6 ± 4.3

Not Norwegian as native
language

7.6 (20) 5.9 (16) 6.8 (36)

First-time mother
(for infant participating
in the survey)

59.5 (157) 57.2 (154) 58.3 (311)

Marital status

Married 35.6 (94) 44.6 (120) 40.2 (214)

Cohabitant 62.1 (164) 52.8 (142) 57.4 (306)

Not married/cohabitant 2.3 (6) 2.6 (7) 2.4 (13)

Education
(College/university degree)

82.0 (214) 84.6 (225) 83.3 (439)

Main activity (before pregnancy)

Working fulltime 81.4 (214) 81.6 (217) 81.5 (431)

Working part time 6.1 (16) 6.4 (17) 6.2 (33)

Student 6.8 (18) 7.5 (20) 7.2 (38)

Other/Not working 5.7 (15) 4.5 (12) 5.1 (27)

BMI (kg/mb) 24.9 ± 4.2 24.9 ± 4.5 24.9 ± 4.4

Smoking 3.8 (10) 3.3 (9) 3.6 (19)

Use of snus 4.9 (13) 5.2 (14) 5.1 (27)

Infant

Gender (female) 50.4 (133) 49.6 (133) 49.9 (266)

Gestational age > 38 weeks 91.3 (241) 91.1 (245) 91.2 (486)

Birth weight (g) 3586 ± 513 3557 ± 472 3571 ± 492

Weight at 5 months (g) 7656 ± 924 7503 ± 887 7577 ± 907

Exclusive breastfed
first month

67.4 (178) 70.3 (189) 68.9 (367)

Introduced to solid food
before 4 months of age

6.1 (16) 4.1 (11) 5.1 (27)

a The total number of participants in the analyses vary between 219 and 264
because of missing data for some variables
b The total number of participants in the analyses vary between 236 and 269
because of missing data for some variables
c The total number of participants in the analyses vary between 455 and 533
because of missing data for some variables
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10% reported that the films were of too short or too long
duration. When comparing the mothers with high vs. low
education (college/university degree vs. not), we found no
evidence of a difference for reporting that the films were
easy to understand (96% within the high education group
vs 97% within the low education group; p = 0.60).

Primary outcomes
Child eating behavior, food intake and mealtime routines
Table 2 shows the means and differences in means for
Child eating behavior, Food-category intake and Key-food
variety-scores at 12months of age. There was a group
difference for the subscale Food Responsiveness (p = 0.01)

a

b

Fig. 2 Participants’ reported use of the intervention: a Number of intervention film seen; b Number of times each intervention film was seen
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and for the CEBQ’s Food approach dimension (p = 0.002),
where intervention group children had higher scores on
both scales. We found no group difference in willingness
to try new food assessed by the Child Food Neophobia
Scale (CFNS).

Children in the intervention group had a higher times-
per-day score for fruits/vegetables than children in the control
group (p= 0.035). For number of fruits and vegetables tasted,
there was a group difference for vegetables (p= 0.015), where
children in the intervention group had a higher score.

a

b

Fig. 3 Participants’ reported experience with the intervention: a Infant feeding videos; b Cooking films Answer-options were given on a 6-point
Likert-scale: highly disagree, disagree, neither-nor, agree, highly agree, don’t know and recoded into agree, disagree and indifferent (neither-nor/don’t know)
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Table 3 shows child mealtime routines at 12 months of
age in the control and intervention group. Children in
the intervention group were more likely to eat the same
for dinner as the rest of the family (p = 0.004) and less
likely to eat a separate made dinner (p = 0.006) and to be
playing or watching TV/tablet during meals (p = 0.009)
compared to children in the control group. There was
no evidence of a difference between the groups for child
sitting at the dinner table while eating. Further, children
in the intervention group were more likely to eat break-
fast (p = 0.035) and dinner (p = 0.011) together with their
family compared to children in the control group. There
was no evidence for a difference between groups with
respect to eating lunch or supper together.

Maternal feeding practices
Table 4 presents maternal feeding practices assessed by the
Infant Feeding Questionnaire at child age 12months. There
was no between-group difference for any of the subscales.
Also, for the Parent provide-child decide theme, we found

no significant difference between the intervention and con-
trol group for mostly/only the mother to decide what the
child should eat and mostly/only the child to decide how
much to eat (55% vs. 47% respectively, p = 0.079).

Secondary outcomes
Child anthropometric outcomes
Table 5 shows the means and differences in means for
child anthropometry at baseline and 12months. There
was no evidence of a between-group difference at 12
months of age.

Relationship between the CEBQ’s food approach dimension
and infant weight gain
We explored the relationship between the CEBQ’s Food
approach dimension score and BMI-for-age z-score at
child age 12months by multiple regression, adjusting for
group status and baseline BMI-for-age z-score. The
CEBQ’s Food approach dimension score was a significant
independent predictor of BMI-for-age z-score at child

Table 2 Child eating behavior, food-category intake and key-food variety-scores in the control and intervention group at child
age 12 months

Item Control mean ± SD
(n = 264)a

Intervention mean ±
SD (n = 269)b

Difference (95% CI) p value

Child Eating Behavior Questionnaire c

Food responsiveness 2.28 ± 0.69 2.44 ± 0.71 0.17 (0.04 to 0.30) 0.010

Emotional over-eating 1.41 ± 0.49 1.48 ± 0.51 0.07 (− 0.02 to 0.16) 0.15

Enjoyment of food 3.99 ± 0.62 4.09 ± 0.63 0.10 (− 0.01 to 0.21) 0.086

Desire to drink 2.09 ± 0.86 2.25 ± 0.88 0.16 (− 0.00 to 0.32) 0.051

Satiety responsiveness 2.85 ± 0.59 2.78 ± 0.62 − 0.07 (− 0.18 to 0.43) 0.23

Slowness in eating 2.67 ± 0.61 2.65 ± 0.73 − 0,02 (− 0.14 to 0.10) 0.74

Emotional under-eating 3.29 ± 0.82 3.27 ± 0.78 − 0.02 (− 0.17 to 0.13) 0.79

Food fussiness 1.87 ± 0.72 1.87 ± 0.66 0.00 (− 0.13 to 0.13) 0.98

CEBQ; Food approach dimension 2.44 ± 0.44 2.56 ± 0.44 0.12 (0.04 to 0.20) 0.002

CEBQ; Food avoidance dimension 2.67 ± 0.43 2.64 ± 0.46 −0.2 (− 0.11 to 0.06) 0.56

Child Food Neophobia Scale d 9.50 ± 3.91 9.07 ± 3.34 − 0.43 (− 1.09 to 0.23) 0.20

Child food intake, categories e

Fruit/vegetables, times-per-day score 5.93 ± 2.44 6.44 ± 2.77 0.51 (0.04 to 0.98) 0.035

Non-core foods/drinks; times-per-day score 0.24 ± 0.23 0.22 ± 0.21 − 0.02 (− 0.06 to 0.02) 0.42

Commercially prepared dinner; times-per-week score 1.20 ± 1.84 1.00 ± 1.48 − 0.20 (− 0.50 to 0,10) 0.19

Homemade dinner; times-per-week score 2.54 ± 1.80 2.76 ± 2.68 0.23 (− 0.19 to 0.64) 0.28

Key-food variety-score; number of units tasted f

Vegetables (n tot = 13) 10.62 ± 2.03 11.05 ± 1.77 0.43 (0.08 to 0.77) 0.015

Fruit (n tot = 10) 8.41 ± 1.80 8.58 ± 1.57 0.17 (− 0.13 to 0.48) 0.26

Linear regressions are used for between-group comparison of continuous outcomes
a The total number of participants in the analyses vary between 219 and 264 depending on the outcome
b The total number of participants in the analyses vary between 236 and 269 depending on the outcome
c Behavior items rated from 1 (never) to 5 (always) on a five-point Likert scale
d The range of possible responses varies between 6 and 24, with a high score indicating high levels of child food neophobia
e Answer-options never/not tried, ‹ 1/week, 1–2/week, 3–4/week, 5–6/week, 1/day, 2/day, 3/day and ≥ 4/day recoded into a times-per-day/times per week score
f Answer-options never/not tried, ‹ 1/week, 1–2/week, 3–4/week, 5–6/week, 1/day, 2/day, 3/day and ≥ 4/day dichotomized into tasted/not tasted
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age 12months (β = 0.12, p = 0.014), while group alloca-
tion was not (β = 0.037 (intervention-group), p = 0.45).
Baseline BMI-for-age z-score was a strong independent
predictor (β = 0.62, p < .01).

Sensitivity analysis
A sensitivity analysis was performed by excluding the
non-adherers in the intervention group for selected
primary outcomes. The findings were quantitatively
similar except for a small increase of precision
(results available on request).

Discussion
This paper reports the results of an eHealth intervention
aiming to promote healthy food habits from infancy.
Outcomes reported within a month after the interven-
tion was completed, provides promising evidence that
online anticipatory parental guidance on protective feed-
ing practices may result in higher daily vegetable/fruit

intake and more beneficial mealtime routines. The inter-
vention did not impact child anthropometric outcomes.
To our knowledge, Early Food for Future Health is one
of the very first studies to investigate and report data on
whether beneficial parental feeding practices and healthy
child eating habits can be promoted from infancy by use
of an Internet-based approach.

Participant’s use and experience with the intervention
The majority of today’s parents search for parental-
related information on the Internet. A literature review
on parenthood, information and support on the Internet
found that although first-time middleclass mothers aged
30–35 years were the most frequent users, several of the
included studies reported reduced socioeconomic class
differences on parental websites [42]. Parents most often
seek online information regarding child health care
needs [43]. In our study almost 80% of the participating
mothers reported the Internet as their preferred source

Table 3 Child mealtime routines at 12 months in the control and intervention group

Item Control % (count)
(n = 264)a

Intervention %
(count) (n = 269)b

ORc CI 95% p value

Mealtime habits d

Child eating the same for dinner as the rest of the family 68.8 (161) 80.3 (196) 1.85 1.22–2.82 0.004

Parents making separate dinner for the child 27.8 (65) 17.2 (42) 0.54 0.35–0.84 0.006

Child is sitting at the dinner table when eating 98.7 (231) 99.6 (244) 3.16 0.37–30.58 0.32

Child playing or watching TV / tablet while eating 8.1 (19) 2.5 (6) 0.29 0.11–0.73 0.009

Child eating meal together with familye≥4 times per week

Breakfast 67.5 (186) 76.2 (158) 1.54 1.03–2.31 0.035

Lunch 48.3 (113) 45.5 (111) 0.89 0.62–1.28 0.54

Dinner 84.6 (225) 92.2 (198) 2.15 1.20–3.88 0.011

Supper 32.9 (77) 38.5 (94) 1.28 0.88–1.86 0.20

Logistic regression is used for between-group comparison of dichotomous outcomes
a The total number of participants in the analyses vary between 219 and 264 depending on the outcome
b The total number of participants in the analyses vary between 236 and 269 depending on the outcome
c Control group as reference group
dAlmost always/often reported
eFamily defined as at least one adult eating the same meal

Table 4 Maternal feeding practices in the control and intervention group at child age 12 months

Item Control mean ± SD
(n = 264)a

Intervention mean ± SD
(n = 269)b

Adjusted Mean Differencec

(95% CI)
P value

Infant feeding Questionnaire (IFQ)d

Awareness of infant satiety and hunger cues 4.14 ± 0.61 4.08 ± 0.60 − 0.02 (− 0.12 to 0.08) 0.65

Using food to calm fussiness 2.10 ± 0.70 2.13 ± 0.68 0.03 (− 0.09 to 0.15) 0.61

Feeding on schedule 3.03 ± 0.78 3.05 ± 0.75 0.003 (− 0.13 to 0.14) 0.96

Concern about infant under-eating and being underweight 1.90 ± 0.81 1.84 ± 0.76 − 0.09 (0.28 to 0.48) 0.18

Concern about infant over-eating and being overweight 1.53 ± 0.64 1.56 ± 0.66 0.02 (− 0.08 to 0.13) 0.68

Multiple linear regressions are used for between-group comparison of continuous outcomes
a The total number of participants in the analyses vary between 219 and 264 depending on the outcome
b The total number of participants in the analyses vary between 236 and 269 depending on the outcome
c Adjusted for the respective IFQ baseline-scores
d IFQ: 5-point likert-style scale (1 = never, 2 = rarely, 3 = sometimes, 4 = often, 5 = always)
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of information on infant nutrition. The study’s high pro-
portion of well-educated mothers in their early thirties
may have affected these numbers.
In Norway, social differences in health are more prom-

inent than in many other European countries [44]. Redu-
cing socioeconomic inequalities in health is an important
public health goal, and care should be taken for interven-
tions to be adapted to groups with lower socioeconomic
status. In the present study more than 80% of the mothers
reported viewing all or most of the intervention’s video
clips addressing infant feeding topics. A similar high
proportion of participants agreed that the films were well
adapted to the child’s age and easy to understand. These
figures suggest that the majority of participants experi-
enced the intervention as relevant and feasible. We found
no differences between mothers with higher and lower
education for seeing all or most of the movies or agreeing
that the intervention-films were easy to understand.
Lower parental literacy and numeracy skills are associated
with poorer understanding and reduced application of
health information in the care of their children [45] and
with worse child health outcomes [46, 47]. This also
applies to childhood obesity [48]. The use of videos
instead of written material in the present study may have
been beneficial for the mothers in the lower-education
group [49] and contributed to our findings.

Child eating behavior, food-intake and mealtime routines
The sub-scale scores for the Child Eating Behavior Ques-
tionnaire in our sample were comparable to previous find-
ings for the same age group [24]. For Food responsiveness
and the Food approach dimension, we found higher scores
for the intervention group. Food-approaching behavior
has previously been associated with increased food intake
and larger weight gain in children [50, 51]. Higher values
of the Food approach dimension could therefore be inter-
preted as adverse or contradictive findings. When explor-
ing this relationship further in our sample, we found that
the Food-approaching dimension score was an independ-
ent positive predictor for BMI-for-age z-score at 12
months while group affiliation had no significant influ-
ence. It will be important to investigate this further in
subsequent follow-up studies.
To date there are few reported studies of Internet-

based interventions on children’s intake of fruits and
vegetables. A recently published study, the Growing
Healthy mHealth program (n = 645) reports the effects
of a mobile-phone health intervention on parental feed-
ing practices, infant food preferences, and infant satiety
responsiveness [52]. They found no effect on infants’
core and noncore food exposure at 9 months of age. A
Swedish study (n = 315) assessed the effectiveness of a
6-month mHealth obesity prevention program in healthy

Table 5 Anthropometric data (mean ± SD) for control and intervention group at baseline (5.5 months) and follow-up (12 months)

Group
Allocation

Unadjusted Adjusted for baseline values

Mean ± SD Mean difference (95% CI) p value Mean differencec(95% CI) p value

Child BMI

Baselinea

Intervention 17.04 ± 1.46 − 0.26 (− 0.56 to 0.42) 0.091

Control 17.30 ± 1.47 NA

Follow-upb

Intervention 17.10 ± 1.40 −0.01 (− 0.28 to 0.26) 0.96 0.16 (− 0.09 to 0.42) 0.21

Control 17.11 ± 1.31 NA

BMI z-scores

Baseline

Intervention −0.06 ± 0.95 −0.17 (− 0.37 to 0.03) 0.095

Control 0.11 ± 0.97 NA

Follow-up

Intervention 0.31 ± 0.99 −0.02 (−0.21 to 0.17) 0.85 0.09 (−0.09 to 0.27) 0.30

Control 0.33 ± 0.88 NA NA

Change in BMI z-scores

Baseline to follow-up

Intervention 0.30 ± 0.85 0.17 (−0.03 to 0.37) 0.097 0.15 (−0.04 to 0.34) 0.13

Control 0.14 ± 0.77 NA NA

Linear regression and multiple linear regression are used for between-group comparison of continuous outcomes
a Baseline: n = 365
b Follow-up: n = 380
c Adjusted for the respective baseline value
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children aged 4.5 years. They found no significant differ-
ences between intervention and control group for intakes
of fruits, vegetables, candy, and sweetened beverages [53].
A recently published Cochrane review on interventions
for increasing fruit and vegetable consumption in children
≤5 years including 50 trials (n = 10,267), concluded that
the evidence for effective interventions to increase eating
of fruit and vegetables remain sparse. Child feeding inter-
ventions appeared to increase vegetable intake by children,
but this conclusion was based on very low-quality
evidence, the effect sizes were small, and long-term

follow-up was required [54]. In our study children in the
intervention group had a higher times-per-day score for
servings of fruit/vegetables and for number of vegetables
tasted. To our knowledge, the current study is one of few
to report results of a web-based intervention aiming to
promote healthier food habits from infancy. Our findings
contribute to the existing body of research on how fruit
and vegetable intake in early childhood can be modified.
Eating meals together as a family has proven to be bene-

ficial for many aspects of child and adolescent health,
including better dietary intake and lower risk of childhood
obesity [55–57]. On the contrary, eating whilst watching
television has been negatively associated with diet quality
among children and the emotional atmosphere of the
meal [58, 59]. In our study, children in the intervention
group were more likely to eat breakfast and dinner
together with their family compared to children in the
control group. Children in the control group were more
likely to eat a separately made dinner and to be playing or
watching TV/tablet during meals compared to children in
the intervention group. Dietary behaviors are established
during infancy [60] and tracks from childhood to adult-
hood [61]. Establishing healthy eating habits and beneficial
mealtime routines from early on is therefore important
also in long term. Our results suggest that the interven-
tion was successful in promoting early beneficial mealtime
routines that can provide a good foundation for further
growth, development and health.
We found no differences between the groups for food

neophobia assessed by the Child Food Neophobia Scale.
Refusal of unfamiliar food begins in infancy but is more
common in toddlers and peaks between 2 and 6 years of
age [62]. It may therefore be that mapping food neopho-
bia at child age 12 months is somewhat early in terms of
normal eating development and therefore should be
further explored in subsequent follow-up studies.

Maternal feeding practices
To recognize and respond appropriately to the infant’s
cues of hunger and satiety is critical in supporting the
infant’s innate capacity to self-regulate food intake [7,
35]. When designing the intervention, emphasis was
placed on the importance of a responsive feeding style.

Despite this, we found no group differences for any of
the subscales in the Infant Feeding Questionnaire. Based
on comparison of the five subscales, the mean scores in
our sample were similar to what they found in the
NOURISH study at child age 14 months, although they
found a small but significant group-difference for one of
the subscales [35]. Our results are also in line with the
Growing Healthy study, in which there were no signifi-
cant between-group differences for any of the IFQ’s
subscales at child age 9months [52]. Whether the inter-
vention’s delivery mode has importance for influencing
feeding practices remains unclear. Studies addressing
early parental feeding practices have heterogenous study
designs which makes direct comparisons difficult. How-
ever, videotapes of interactions between parent and child
have previously been found to improve parent-child
interplay and attachment security [63, 64]. This makes it
likely that web-based videos also have potential to
improve parent-child interactions related to feeding. As
in the NOURISH study, the mean score for Concern
about underweight was higher than the mean score for
Concern about overweight. This may indicate that cul-
tural norms and perceptions of infant weight have not
changed in line with the increasing incidence of child-
hood overweight and obesity. A qualitative systematic
review of maternal infant feeding practices in the wean-
ing period describe how a higher infant weigh is seen as
a “safety net” and interpreted as a sign of good mother-
ing in developed countries [65].
A higher proportion of mothers in the intervention

group (55% vs. 47%) reported that mostly/only the
mother decided what to eat and mostly/only the child
how much to eat. This may suggest that more mothers
in the intervention group tend to use a feeding style
characterized by an ability to both enforce rules as well
as being sensitive to the child’s needs. However, this
difference did not reach significance.

Child anthropometry
The intervention had no impact on child anthropometric
outcomes at child age 12months. As this was a universal
primary prevention intervention, irrespective of maternal-
or child obesity risk, we focused on promoting healthy
growth rather than on preventing obesity. This may
explain our results. However, the establishment of healthy
eating habits from infancy may affect the child’s weight
development in the longer term. Potential long-term
effects on weight will therefore be investigated in subse-
quent follow-up studies.

Strengths and limitations
The study’s strengths are the randomized controlled trial
design and a participant group consisting of both first-time
mothers and mothers with older children. Similar studies
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have largely included only first-time mothers [33, 66].
Mothers with older children may already have devel-
oped habits related to infant feeding and family food.
As it is more difficult to change established behaviors,
our findings are likely to be conservative. Larger stud-
ies are needed to examine if effects differ by number
of children. The public health utility of the interven-
tion is important to acknowledge. This is an easily
accessible, feasible, online intervention with the po-
tential to be both scalable and cost-effective.
There are also some limitations of our study. Cer-

tain comparisons may lack power. Despite a compara-
tively large number of participants, the retention rate
was somewhat lower than expected. A total of 1010
participants registered themselves on the study’s
homepage, but the actual number turned out to be
960 because of multiple registrations. In addition,
more participants than expected dropped out between
registration and baseline and between baseline and
follow-up. However, the dropout appears to be bal-
anced between the intervention and the control
group, so a mechanism for introducing bias is diffi-
cult to conceive. The mothers in the present study
volunteered for participating, which in epidemiological
research is known to lead to a more well-educated
study-sample [67, 68] as seen in our study. A high
proportion of participants had education at college or
university level (83%) compared to national data for
women in the same age-group (58%) [69]. Besides, a
small proportion of participants did not have Norwe-
gian as native language (7%), considering that 17% of
Norway’s population has an immigrant background
[70]. Larger studies are desirable to examine if effects
differ by maternal education or ethnic background. The
use of self-reported data may reduce reliability and the na-
ture of the sample may have implications for the
generalizability of our findings. Finally, the assessment of
study compliance was based on self-report and thus
reliant on the participants’ memory. This may be a poten-
tial source of recall bias. Further, there may also be a
possibility of over-reporting based on social desirability
bias in the intervention group.

Conclusion
To date, there has been limited number of studies report-
ing on eHealth interventions commencing in infancy,
addressing modifiable early risk factors associated with
later childhood obesity. To the best of our knowledge, this
paper is one of few to report results of a web-based inter-
vention aiming to promote healthy food habits from
infancy. Further, very few interventions can easily be
scaled-up to the magnitude needed for sustainable child-
hood obesity prevention. This study provides promising
evidence that an Internet-based intervention providing

parental anticipatory guidance on early protective feeding
practices can increase daily vegetable/fruit intake and pro-
mote more beneficial mealtime routines. For weight-
related outcomes there were no between-group differ-
ences. Future follow-up studies are important for the
evaluation of longer-term effects.

Additional files

Additional file 1: CONSORT Extension for within person trials checklist.
(PDF 199 kb)

Additional file 2: Template for Intervention Description and Replication
(TIDieR) checklist for Early Food for Future Health. (PDF 240 kb)

Additional file 3: Confirmatory factor analysis for the Child Eating
Behavior Questionnaire; factor loadings for all items and Cronbach alpha
scores for each factor structure. (PDF 210 kb)

Additional file 4: Confirmatory factor analysis for the Infant Feeding
Questionnaire; factor loadings for all items and Cronbach alpha scores for
each factor structure. (PDF 194 kb)

Additional file 5: Group comparisons of baseline characteristics
between participants who retained in the study and those who were lost
to follow-up, and between the control and intervention group within the
group of participants lost to follow-up. (PDF 95 kb)

Abbreviations
CEBQ: Child Eating Behavior Questionnaire; CFNS: Child Food Neophobia
Scale; ICT: Information and Communication Technology; IFQ: Infant Feeding
Questionnaire; NCD: Non-Communicable Diseases; RCT: Randomized
Controlled Trial

Acknowledgements
Not applicable.

Funding
This research was supported by The University of Agder (https://www.uia.no/en)
and The Eckbo Foundation (https://www.eckbos-legat.no/). The funders had no
role in study design, data collection and analysis, decision to publish or
preparation of manuscript.

Availability of data and materials
The dataset supporting the conclusions of this article is available in the UiA Open
Research repository (https://doi.org/10.18710/LDMHDX) (Will be if accepted).

Authors’ contributions
CH, ERH and NCØ designed research; CH conducted data collection,
analyzed data, wrote paper and have primary responsibility for the final
content; ERH, AKW and NCØ contributed with counselling and commented
the paper critically. All authors have read and approved the final manuscript.

Ethics approval and consent to participate
The study is conducted in accordance with the Helsinki Declaration of 1975
as revised in 1983. The Norwegian Centre for Research Data evaluated and
approved the study (http://pvo.nsd.no/prosjekt/43975). Informed consent
from all participating parents was obtained upon registration.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in published
maps and institutional affiliations.

Helle et al. International Journal of Behavioral Nutrition and Physical Activity            (2019) 16:1 Page 14 of 16

https://doi.org/10.1186/s12966-018-0763-4
https://doi.org/10.1186/s12966-018-0763-4
https://doi.org/10.1186/s12966-018-0763-4
https://doi.org/10.1186/s12966-018-0763-4
https://doi.org/10.1186/s12966-018-0763-4
https://www.uia.no/en
https://www.eckbos-legat.no/
https://doi.org/10.18710/LDMHDX
http://pvo.nsd.no/prosjekt/43975


Author details
1Department of Public Health, Sport and Nutrition, Faculty of Health and
Sport Sciences, University of Agder, PO Box 422, 4604 Kristiansand, Norway.
2Faculty of Health Sciences, University of Bristol, Bristol BS8 1TH, UK.

Received: 20 July 2018 Accepted: 12 December 2018

References
1. Wang Y, Lobstein T. Worldwide trends in childhood overweight and

obesity. Int J Pediatr Obes. 2006;1(1):11–25.
2. de Onis M, Blossner M, Borghi E. Global prevalence and trends of

overweight and obesity among preschool children. Am J Clin Nutr. 2010;
92(5):1257–64.

3. Scaglioni S, Salvioni M, Galimberti C. Influence of parental attitudes in the
development of children eating behaviour. Br J Nutr. 2008;99(Suppl 1):S22–5.

4. Ventura AK, Birch LL. Does parenting affect children's eating and weight
status? Int J Behav Nutr Phys Act. 2008;5:15.

5. Redsell SA, Edmonds B, Swift JA, Siriwardena AN, Weng S, Nathan D, et al.
Systematic review of randomised controlled trials of interventions that aim
to reduce the risk, either directly or indirectly, of overweight and obesity in
infancy and early childhood. Matern Child Nutr. 2016;12:24–38.

6. Hurley KM, Cross MB, Hughes SO. A systematic review of responsive feeding
and child obesity in high-income countries. J Nutr. 2011;141(3):495–501.

7. DiSantis KI, Hodges EA, Johnson SL, Fisher JO. The role of responsive
feeding in overweight during infancy and toddlerhood: a systematic review.
Int J Obes. 2011;35(4):480–92.

8. Birch LL, Savage JS, Fisher JO. Right sizing prevention. Food portion size
effects on children's eating and weight. Appetite. 2015;88:11–6.

9. Paul IM, Savage JS, Anzman SL, Beiler JS, Marini ME, Stokes JL, et al.
Preventing obesity during infancy: a pilot study. Obesity (Silver Spring, Md).
2011;19(2):353–61.

10. Daniels LA, Mallan KM, Nicholson JM, Thorpe K, Nambiar S, Mauch CE, et al.
An early feeding practices intervention for obesity prevention. Pediatrics.
2015;136(1):e40–9.

11. Wen LM, Baur LA, Simpson JM, Rissel C, Wardle K, Flood VM. Effectiveness of
home based early intervention on children's BMI at age 2: randomised
controlled trial. BMJ. 2012;344:e3732.

12. Spence AC, Campbell KJ, Crawford DA, McNaughton SA, Hesketh KD.
Mediators of improved child diet quality following a health promotion
intervention: the Melbourne InFANT program. Int J Behav Nutr Phys Act.
2014;11:137.

13. Fangupo LJ, Heath AL, Williams SM, Somerville MR, Lawrence JA, Gray AR, et al.
Impact of an early-life intervention on the nutrition behaviors of 2-y-old
children: a randomized controlled trial. Am J Clin Nutr. 2015;102(3):704–12.

14. Wantland DJ, Portillo CJ, Holzemer WL, Slaughter R, McGhee EM. The
effectiveness of Web-based vs. non-Web-based interventions: a meta-
analysis of behavioral change outcomes. J Med Internet Res. 2004;6(4):e40.

15. Denney-Wilson E, Laws R, Russell CG, Ong KL, Taki S, Elliot R, et al.
Preventing obesity in infants: the growing healthy feasibility trial protocol.
BMJ Open. 2015;5(11):e009258.

16. Giglia R, Cox K, Zhao Y, Binns CW. Exclusive breastfeeding increased by an
internet intervention. Breastfeed Med. 2015;10(1):20–5.

17. Helle C, Hillesund ER, Omholt ML, Overby NC. Early food for future health: a
randomized controlled trial evaluating the effect of an eHealth intervention
aiming to promote healthy food habits from early childhood. BMC Public
Health. 2017;17(1):729.

18. University of Agder. Early Food for Future Health. 2016 [Available from:
http://spedbarnsmat.no/.

19. Wardle J, Guthrie CA, Sanderson S, Rapoport L. Development of the
Children's eating behaviour questionnaire. J Child Psychol Psychiatry. 2001;
42(7):963–70.

20. Carnell S, Wardle J. Measuring behavioural susceptibility to obesity: validation
of the child eating behaviour questionnaire. Appetite. 2007;48(1):104–13.

21. Steinsbekk S, Belsky J, Wichstrom L. Parental feeding and child eating: an
investigation of reciprocal effects. Child Dev. 2016;87(5):1538–49.

22. Quah PL, Chan YH, Aris IM, Pang WW, Toh JY, Tint MT, et al. Prospective
associations of appetitive traits at 3 and 12 months of age with body mass
index and weight gain in the first 2 years of life. BMC Pediatr. 2015;15:153.

23. Mallan KM, Liu WH, Mehta RJ, Daniels LA, Magarey A, Battistutta D. Maternal
report of young children's eating styles. Validation of the Children's eating

behaviour questionnaire in three ethnically diverse Australian samples.
Appetite. 2013;64:48–55.

24. Svensson V, Lundborg L, Cao Y, Nowicka P, Marcus C, Sobko T. Obesity
related eating behaviour patterns in Swedish preschool children and
association with age, gender, relative weight and parental weight--factorial
validation of the Children's eating behaviour questionnaire. Int J Behav Nutr
Phys Act. 2011;8:134.

25. Wardle J, Carnell S, Cooke L. Parental control over feeding and children's
fruit and vegetable intake: how are they related? J Am Diet Assoc. 2005;
105(2):227–32.

26. Pliner P, Hobden K. Development of a scale to measure the trait of food
neophobia in humans. Appetite. 1992;19(2):105–20.

27. Pliner P. Development of measures of food neophobia in children. Appetite.
1994;23(2):147–63.

28. Helland SH, Bere E, Bjornara HB, Overby NC. Food neophobia and its
association with intake of fish and other selected foods in a Norwegian
sample of toddlers: a cross-sectional study. Appetite. 2017;114:110–7.

29. Norweigan Health Directorate. Spedkost 12 months: Nationwide diet survey
among 12 months old children. 2009.

30. Norwegian Institute of Public Health. The Norwegian Mother and Child
Cohort Study (MoBa) 1998–2008; 2018. [Available from: https://www.fhi.no/
en/studies/moba/.

31. Norwegian Institute of Public Health. The Norwegian Mother and Child Cohort
Study (MoBa), Questions Documentation when the child was 18 months old
2016. [Available from: https://www.fhi.no/globalassets/dokumenterfiler/studier/
moba/dokumenter/instrument-documentation-q5.pdf.

32. Andersen LF, Lande B, Trygg K, Hay G. Validation of a semi-quantitative
food-frequency questionnaire used among 2-year-old Norwegian children.
Public Health Nutr. 2004;7(6):757–64.

33. Daniels LA, Magarey A, Battistutta D, Nicholson JM, Farrell A, Davidson G,
et al. The NOURISH randomised control trial: positive feeding practices and
food preferences in early childhood - a primary prevention program for
childhood obesity. BMC Public Health. 2009;9:387.

34. Baughcum AE, Powers SW, Johnson SB, Chamberlin LA, Deeks CM, Jain A,
et al. Maternal feeding practices and beliefs and their relationships to
overweight in early childhood. J Dev Behav Pediatr. 2001;22(6):391–408.

35. Daniels LA, Mallan KM, Battistutta D, Nicholson JM, Perry R, Magarey A.
Evaluation of an intervention to promote protective infant feeding practices
to prevent childhood obesity: outcomes of the NOURISH RCT at 14 months
of age and 6 months post the first of two intervention modules. Int J Obes.
2012;36(10):1292–8.

36. Mallan KM, Fildes A, Magarey AM, Daniels LA. The relationship between
number of fruits, vegetables, and noncore foods tried at age 14 months
and food preferences, dietary intake patterns, fussy eating behavior, and
weight status at age 3.7 years. J Acad Nutr Diet. 2016;116(4):630–7.

37. Cassells EL, Magarey AM, Daniels LA, Mallan KM. The influence of maternal
infant feeding practices and beliefs on the expression of food neophobia in
toddlers. Appetite. 2014;82:36–42.

38. McMeekin S, Jansen E, Mallan K, Nicholson J, Magarey A, Daniels L.
Associations between infant temperament and early feeding practices. A
cross-sectional study of Australian mother-infant dyads from the NOURISH
randomised controlled trial. Appetite. 2013;60(1):239–45.

39. Ibanez G, Martin N, Denantes M, Saurel-Cubizolles MJ, Ringa V, Magnier AM.
Prevalence of breastfeeding in industrialized countries. Rev Epidemiol Sante
Publique. 2012;60(4):305–20.

40. Satter E. The feeding relationship: problems and interventions. J Pediatr.
1990;117(2 Pt 2):S181–9.

41. Satter E. Feeding dynamics: helping children to eat well. J Pediatr Health
Care. 1995;9(4):178–84.

42. Plantin L, Daneback K. Parenthood, information and support on the
internet. A literature review of research on parents and professionals online.
BMC Fam Pract. 2009;10:34.

43. Park E, Kim H, Steinhoff A. Health-related internet use by informal caregivers
of children and adolescents: an integrative literature review. J Med Internet
Res. 2016;18(3):e57.

44. Norwegian Institute of Public Health. Social inequalities in health 2017.
[Available from: https://www.fhi.no/en/hn/social-inequalities-in-health/.

45. Kumar D, Sanders L, Perrin EM, Lokker N, Patterson B, Gunn V, et al. Parental
understanding of infant health information: health literacy, numeracy, and the
parental health literacy activities test (PHLAT). Acad Pediatr. 2010;10(5):309–16.

Helle et al. International Journal of Behavioral Nutrition and Physical Activity            (2019) 16:1 Page 15 of 16

http://spedbarnsmat.no/
https://www.fhi.no/en/studies/moba
https://www.fhi.no/en/studies/moba
https://www.fhi.no/globalassets/dokumenterfiler/studier/moba/dokumenter/instrument-documentation-q5.pdf
https://www.fhi.no/globalassets/dokumenterfiler/studier/moba/dokumenter/instrument-documentation-q5.pdf
https://www.fhi.no/en/hn/social-inequalities-in-health


46. DeWalt DA, Hink A. Health literacy and child health outcomes: a systematic
review of the literature. Pediatrics. 2009;124(Suppl 3):S265–74.

47. Sanders LM, Federico S, Klass P, Abrams MA, Dreyer B. Literacy and child
health: a systematic review. Arch Pediatr Adolesc Med. 2009;163(2):131–40.

48. Chari R, Warsh J, Ketterer T, Hossain J, Sharif I. Association between health
literacy and child and adolescent obesity. Patient Educ Couns. 2014;94(1):61–6.

49. Silk KJ, Sherry J, Winn B, Keesecker N, Horodynski MA, Sayir A. Increasing
nutrition literacy: testing the effectiveness of print, web site, and game
modalities. J Nutr Educ Behav. 2008;40(1):3–10.

50. Carnell S, Wardle J. Appetite and adiposity in children: evidence for a
behavioral susceptibility theory of obesity. Am J Clin Nutr. 2008;88(1):22–9.

51. Webber L, Hill C, Saxton J, Van Jaarsveld CH, Wardle J. Eating behaviour and
weight in children. Int J Obes. 2009;33(1):21–8.

52. Russell CG, Denney-Wilson E, Laws RA, Abbott G, Zheng M, Lymer SJ, et al.
Impact of the growing healthy mHealth program on maternal feeding
practices, infant food preferences, and satiety responsiveness: quasi-
experimental study. JMIR MHealth UHealth. 2018;6(4):e77.

53. Nystrom CD, Sandin S, Henriksson P, Henriksson H, Trolle-Lagerros Y,
Larsson C, et al. Mobile-based intervention intended to stop obesity in
preschool-aged children: the MINISTOP randomized controlled trial. Am J
Clin Nutr. 2017;105(6):1327–35.

54. Hodder RK, Stacey FG, O'Brien KM, Wyse RJ, Clinton-McHarg T, Tzelepis F,
et al. Interventions for increasing fruit and vegetable consumption in
children aged five years and under. Cochrane Database Syst Rev. 2018;1:
Cd008552.

55. Harrison ME, Norris ML, Obeid N, Fu M, Weinstangel H, Sampson M.
Systematic review of the effects of family meal frequency on psychosocial
outcomes in youth. Can Fam Physician. 2015;61(2):e96–106.

56. Martin-Biggers J, Spaccarotella K, Berhaupt-Glickstein A, Hongu N, Worobey
J, Byrd-Bredbenner C. Come and get it! A discussion of family mealtime
literature and factors affecting obesity risk. Adv Nutr (Bethesda, Md). 2014;
5(3):235–47.

57. Vik FN, Te Velde SJ, Van Lippevelde W, Manios Y, Kovacs E, Jan N, et al.
Regular family breakfast was associated with children's overweight and
parental education: results from the ENERGY cross-sectional study. Prev
Med. 2016;91:197–203.

58. Avery A, Anderson C, McCullough F. Associations between children's diet quality
and watching television during meal or snack consumption: A systematic review.
Matern Child Nutr. 2017;13(4).

59. Trofholz AC, Tate AD, Miner MH, Berge JM. Associations between TV viewing at
family meals and the emotional atmosphere of the meal, meal healthfulness,
child dietary intake, and child weight status. Appetite. 2017;108:361–6.

60. Birch LL, Fisher JO. Development of eating behaviors among children and
adolescents. Pediatrics. 1998;101(3 Pt 2):539–49.

61. Craigie AM, Lake AA, Kelly SA, Adamson AJ, Mathers JC. Tracking of obesity-
related behaviours from childhood to adulthood: a systematic review.
Maturitas. 2011;70(3):266–84.

62. Lafraire J, Rioux C, Giboreau A, Picard D. Food rejections in children:
cognitive and social/environmental factors involved in food neophobia and
picky/fussy eating behavior. Appetite. 2016;96:347–57.

63. Letourneau N, Tryphonopoulos P, Giesbrecht G, Dennis CL, Bhogal S, Watson
B. Narrative and meta-analytic review of interventions aiming to improve
maternal-child attachment security. Infant Ment Health J. 2015;36(4):366–87.

64. Bakermans-Kranenburg MJ, van IMH JF. Less is more: meta-analyses of
sensitivity and attachment interventions in early childhood. Psychol Bull.
2003;129(2):195–215.

65. Harrison M, Brodribb W, Hepworth J. A qualitative systematic review of
maternal infant feeding practices in transitioning from milk feeds to family
foods. Matern Child Nutr. 2017;13(2).

66. Campbell KJ, Lioret S, McNaughton SA, Crawford DA, Salmon J, Ball K, et al.
A parent-focused intervention to reduce infant obesity risk behaviors: a
randomized trial. Pediatrics. 2013;131(4):652–60.

67. Nilsen RM, Vollset SE, Gjessing HK, Skjaerven R, Melve KK, Schreuder P, et al.
Self-selection and bias in a large prospective pregnancy cohort in Norway.
Paediatr Perinat Epidemiol. 2009;23(6):597–608.

68. Nilsen RM, Suren P, Gunnes N, Alsaker ER, Bresnahan M, Hirtz D, et al.
Analysis of self-selection bias in a population-based cohort study of autism
spectrum disorders. Paediatr Perinat Epidemiol. 2013;27(6):553–63.

69. Statistics Norway – official statistics about Norwegian society. Educational
attainment of the population 2018 [Available from: https://www.ssb.no/en/
utdanning/statistikker/utniv.

70. Statistics Norway – official statistics about Norwegian society. Immigrants
and their Norwegian-born children - the composition of the group 2017
[Available from: https://www.ssb.no/befolkning/artikler-og-publikasjoner/
innvandrere-og-deres-norskfodte-barn-gruppenes-sammensetning.

Helle et al. International Journal of Behavioral Nutrition and Physical Activity            (2019) 16:1 Page 16 of 16

https://www.ssb.no/en/utdanning/statistikker/utniv
https://www.ssb.no/en/utdanning/statistikker/utniv
https://www.ssb.no/befolkning/artikler-og-publikasjoner/innvandrere-og-deres-norskfodte-barn-gruppenes-sammensetning
https://www.ssb.no/befolkning/artikler-og-publikasjoner/innvandrere-og-deres-norskfodte-barn-gruppenes-sammensetning

	Abstract
	Background
	Methods
	Results
	Conclusions
	Trial registration

	Background
	Methods
	Study design and intervention components
	Sampling and participants
	Measurements and outcomes
	The participants’ use and experience with the intervention
	Primary outcomes
	Child mealtime routines
	Secondary outcomes

	Statistics
	Factor analysis
	Between-group analyses
	Sensitivity analysis


	Results
	Study sample
	Participants´ use and experience with the intervention
	Primary outcomes
	Child eating behavior, food intake and mealtime routines
	Maternal feeding practices

	Secondary outcomes
	Child anthropometric outcomes
	Relationship between the CEBQ’s food approach dimension and infant weight gain

	Sensitivity analysis

	Discussion
	Participant’s use and experience with the intervention
	Child eating behavior, food-intake and mealtime routines
	Maternal feeding practices
	Child anthropometry
	Strengths and limitations

	Conclusion
	Additional files
	Abbreviations
	Acknowledgements
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

