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Abstract
Objective: To evaluate the effectiveness of a pilot study of a parental school-based
intervention to promote healthy eating behaviours in young children.
Design: A quasi-experimental longitudinal design with three conditions (complete
intervention (CIG), minimal intervention (MIG), control (CG)), with repeated
measures at baseline, immediately after the intervention, 6 months and 1 year after
intervention.
Setting: Fourteen public and state-funded kindergartens near Lisbon, Portugal.
Subjects: Parents (n 349) of 3- to 6-year-old children assigned to the three conditions
completed the baseline protocol. The ‘Red Apple’ intervention included four parental
group sessions about young children’s growth, nutritional guidelines and positive
parental feeding strategies, which was combined with adult–child activities at home
and in the classroom, and newsletters (CIG). MIG included only a single nutritional
counselling session, whereas the CG had no intervention. At the end, thirty-eight,
twenty-six and fifty-four parents in the CIG, MIG and CG, respectively, had
completed all evaluation components. Data regarding parental perception of
children’s weight, self-efficacy, nutritional knowledge, feeding strategies, eating
behaviours and BMI were collected at the four assessment moments.
Results: The CIG showed improvements in children’s healthy food intake, compared
with the MIG and CG. Parental self-efficacy regarding the regulation of children’s
eating behaviours decreased in the CG but not in both intervention groups.
Conclusions: Considering the low dosage of the intervention, the results obtained
were positive. Future studies should offer additional solutions to overcome
barriers to parents’ participation.
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Early childhood overweight has been progressively recog-
nized as a public health problem, with systematic reviews
reporting rates of excessive weight of up to one-third in
children and adolescents(1,2). In Portuguese samples, the
prevalence of overweight in young children reaches similar
values(3,4). The development and implementation of
comprehensive programmes that positively impact early
childhood weight- and obesity-related behaviours is crucial.
The first years of life have been acknowledged as an
exceptional period for intervention on healthy eating pro-
motion and obesity prevention(5). BMI undergoes important
changes between 4 and 6 years of age, constituting one of
the three critical periods for the development of
overweight(6). Consequently, this period offers a major
opportunity to keep the child’s growth on a healthy trajec-
tory(7). Moreover, there is extensive evidence that eating
patterns and food preferences are acquired during these
years and are shaped by early experiences with foods
and flavours(8,9). Energy balance-related behaviours,

psychological traits and physiological processes can be
optimally influenced at this age(10) since children’s high
plasticity and rapid transitions occur concurrently with
adults’ primary control over children’s environment and
interactions(11).

The Commission on Ending Childhood Obesity recom-
mended that interventions to prevent childhood over-
weight should provide guidance to parents and caregivers
on children’s healthy body size and age-appropriate
nutrition, to decrease portion size, limit the consumption
of energy-dense and nutrient-poor foods, and encourage
the intake of a wide variety of fruits and vegetables(12).
School- and family-based interventions can lead to posi-
tive changes in pre-school children’s diet and slightly
improve weight outcomes(13). Programmes that include
parents as key targets and agents of change, combining
parental involvement with behavioural interventions and
not focusing only on nutritional education, are more likely
to be successful in providing effective and long-lasting
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changes in children’s eating patterns(14–17). The involve-
ment of kindergartens can optimize the long-term effective-
ness of interventions for children’s healthy food
intake(18,19) and allow easier access to children and parents
from mixed socio-economic backgrounds(10).

Parental cognitive dimensions have been related to
parents’ motivation to implement strategies to regulate their
child’s food intake. Traditionally, interventions developed to
target healthy eating behaviour have included, as a main
parental cognitive outcome, nutrition and/or diet knowl-
edge(20,21). However, targeting other cognitive dimensions
may contribute to parental change. Parent report of higher
self-efficacy to promote children’s healthy diet has been
associated with young children’s higher consumption of
vegetables and fruits and lower intake of sugary foods(22).
On the other hand, early parental identification of the child’s
physical signs of overweight(23) and recognition of their
child’s weight as a health problem(24) seem to be related to
parents’ readiness to improve the family’s diet quality and
effectively manage the child’s eating. However, how these
dimensions change over time or in response to parental
education programmes remains unclear. Only a few inter-
vention studies that involved parents of pre-school children
measured parental self-efficacy at follow-up and change in
parental perception of their child’s weight has not been
reported as an outcome measure(17,20,25).

The purpose of the present study was to conduct a pilot
test of the effectiveness of the ‘Red Apple’ programme, a
brief parental school-based intervention to promote healthy
eating behaviours in their young children, and to assess the
impact of the programme on behavioural measures (child’s
healthy and unhealthy eating habits, parental feeding
practices) and parental cognitive dimensions previously
associated with parents’ motivation to engage in positive
changes related to the child’s eating patterns (i.e. parents’
perception of the child’s weight, self-efficacy and nutritional
knowledge). We hypothesized that the ‘Red Apple’
programme, compared with a single parental nutrition
education session and a control condition with no inter-
vention, would result in: (i) a significant increase in the
child’s healthy food intake and a decrease in the child’s
unhealthy food intake; (ii) improved parental self-efficacy,
nutritional knowledge and feeding practices; and (iii) a more
accurate parental perception of the child’s weight. It was
also expected that these changes would continue, at least
partially, during follow-up.

Methods

Study design
The present study used a quasi-experimental, longitudinal
design with three conditions (complete intervention (CIG),
minimal intervention (MIG), control (CG)) and four repeated
measures (at baseline, immediately after the intervention,
6 months and 1 year after the intervention).

Participants
Detailed information about the participants in the study
can be found in Fig. 1. Of the initial 743 parents invited,
353 returned the evaluation protocol. Four parents were
considered ineligible for analysis. After this process, 138
parents were assigned to the CIG, 120 were assigned to
the MIG and ninety-one were assigned to the CG. At the
end of the study, thirty-eight parents in the CIG, twenty-six
parents in the MIG and fifty-four parents in the CG had
completed all the evaluation components.

Table 1 presents sociodemographic and clinical variables
for the three groups at baseline. Most questionnaires were
completed by mothers (100% for CIG, 92·3% for MIG,
96·3% for CG). In general, children lived with both parents
and most were 4 or 5 years old (73·7% for CIG, 73·1% for
MIG, 92·6% for CG). There was a similar percentage of boys
and girls in the sample.

Instruments

Sociodemographic and clinical information
Background information about children’s age, gender,
gestational age at birth and chronic health conditions,
parent’s age, kinship with the child, family composition
and educational level was collected using a general
questionnaire.

Parent’s perception about the child’s current weight
(correct/incorrect)
Parents were asked to subjectively rate their child’s
current weight, considering the child’s age and height
(‘underweight’, ‘average weight’, ‘overweight’). The
Centers for Disease Control and Prevention’s standards
were used to calculate BMI-for-age percentiles (boys and
girls) and nutritional status, because, at the time of the
study, these charts were still being used by Portuguese
physicians (WHO charts only started to be used at con-
sultations with children born after March 2014). Children
above the 85th percentile were classified as overweight,
those below the 5th percentile as underweight and
the remaining children as healthy weight. Parents’
perception of children’s weight was then compared with
children’s nutritional status and categorized as correct or
incorrect(26).

Parent’s self-efficacy
A short questionnaire with four items was developed to
evaluate parents’ perception of their efficacy in promoting
their children’s healthy food intake (e.g. ‘To what extent
am I sure that I can get my child to have a healthy diet?’),
controlling the intake of unhealthy foods (e.g. ‘To what
extent am I sure I am able to control the behaviour of my
child, so that he/she does not eat too much candy?’). The
scale was developed according to the objectives of the
intervention and general guidelines for the self-efficacy
scale construction(27) and was submitted to a validity and
reliability analysis. For each item, parents answered on a
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5-point Likert scale; the responses were summed to calcu-
late the total score, with higher values indicating higher
self-efficacy (score ranged between 4 and 20). This scale

showed acceptable internal consistency (α= 0·74; mean
inter-item correlation= 0·35) and good test–retest (15 d
interval) reliability (rs= 0·78, P> 0·01).
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Fig. 1 Flow of the participants through the pilot study of the ‘Red Apple’ programme, a parental school-based intervention to
promote healthy eating behaviours in young children (aged 3–6 years), Lisbon, Portugal, October 2011–June 2014
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Parent’s nutritional knowledge questionnaire
The questionnaire on parent’s nutritional knowledge(28)

contains ten items describing beliefs about pre-school chil-
dren’s diet and eating behaviours that were chosen origin-
ally by researchers and health professionals working with
parents of young children in dietary consultations. Parents
answered on a 5-point Likert scale (‘right’, ‘I think it is right’,
‘I do not know’, ‘I think it is wrong’, ‘wrong’). Correct
responses were scored as +2 if the parent was sure about
the answer and +1 if s/he was unsure; incorrect answers
were scored as −2 or −1 depending also on the parent being
sure or not about the answer, and ‘I do not know’ as 0, with
a higher total score indicating better nutritional knowledge.
The Portuguese version was subject to preliminary analysis,
based on difficulty and discrimination indices calculation,
and eight items were considered for the total score (score
ranged between −16 and 16). Test–retest (15 d interval)
reliability was good (rs=0·88, P<0·01).

Children’s Eating Habits Questionnaire
The Children’s Eating Habits Questionnaire (CEHQ) was
developed to assess the quality of the children’s dietary
habits, based on national and international dietary guide-
lines for young children. Although recognizing the
limitations of this kind of measure, the option for an FFQ
aimed to better adapt the assessment to the specific
objectives of the intervention, to cover a larger time frame
and to target the usual eating patterns of the child. This
instrument was developed in collaboration with a group
of dietitians and a validity and reliability analysis was
conducted to confirm its sensibility to change(29). Parents’
report of children’s frequency of consumption of several
foods was evaluated on a 4-point Likert scale (‘never’, ‘1–2
times a week’, ‘3–6 times a week’, ‘every day’). After an
exploratory factor analysis, the items were grouped into
two dimensions: healthy foods (soup, fruits, vegetables

and fish) and unhealthy foods (desserts, candies, fast
foods, sodas and foods with added salt/sugar). Higher
mean values on the total score of the scales corresponded
to more frequent intake of those foods (score ranged
between 1 and 4 for both scales). Details about the
conception of the instrument and psychometric features
are described elsewhere(30).

Caregiver’s feeding styles questionnaire
The nineteen-item caregiver’s feeding styles questionnaire(31)

evaluates parental feeding styles through a 5-point Likert scale,
in which parents indicate the frequency of use of specific
strategies. For the Portuguese version, a sequence of explora-
tory factor analyses was run, which resulted in the extraction of
two factors: coercive (parent-centred strategies used to modify
the child’s eating behaviours through disapproval, pressure to
eat, physical punishment and contingency management; ten
items) and inductive (child-centred strategies based on
reasoning, positive reinforcement and child’s involvement in
decisions about food; seven items). The answers for each
subscale were summed, with higher values indicating a more
frequent use of each group of strategies (total score ranged
between 10 and 50 for coercive strategies, between 7 and 35
for inductive strategies). The scales achieved good and
acceptable internal consistency (coercive strategies α=0·87;
inductive strategies α=0·69; mean inter-item correlation >0·2
for both scales) and good test–retest (15 d interval) reliability
(rs=0·84, P<0·01 and rs=0·78, P<0·01 for coercive and
inductive strategies, respectively).

Procedure
Recruitment and data collection were performed between
October 2011 and June 2014. Fourteen public and state-
funded kindergartens near Lisbon were invited and agreed
to participate in the study. Schools were randomly allo-
cated to one of the three conditions, so that in each school

Table 1 Sociodemographic and clinical variables for the three group conditions at baseline in the pilot study of the ‘Red Apple’ programme,
a parental school-based intervention to promote healthy eating behaviours in young children (aged 3–6 years), Lisbon, Portugal,
October 2011–June 2014

Group condition

CIG (n 38) MIG (n 26) CG (n 54)

Variable n % n % n %

Parent’s age (years)
25–44 34 89·5 25 96·2 52 96·3
>45 4 10·5 1 3·8 2 3·7

Parent’s educational level (years)
Elementary school 3 7·9 4 15·4 8 15·1
Secondary school 12 31·6 11 42·3 16 30·2
College education 23 60·5 11 42·3 29 54·7

Household situation
Both parents 36 94·7 23 88·5 48 88·9
Mother 2 5·3 2 7·7 6 11·1
Father 0 0 1 3·8 0 0

Parent’s report of child’s chronic health conditions 4 10·5 2 7·7 4 7·4
Child’s gestational age at birth (preterm) 4 10·5 2 7·7 1 1·9

CIG, complete intervention; MIG, minimal intervention; CG, control.
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all participants were in the same group, to control for
possible dissemination of information. Acknowledging
earlier reports of high rates of attrition in childhood obesity
prevention programmes, approximately twice the number
of participants in the CG were attributed to the CIG.
Recruitment occurred simultaneously for the three condi-
tions at four times during the year, to account for the
possible influences of seasons and festivities in the chil-
dren’s eating behaviours. Parents were invited to partici-
pate through a leaflet sent home; those who agreed
received the informed consent and the evaluation protocol
through the kindergarten teacher, with instructions for
completion and to return the questionnaires in sealed
envelopes. After parents’ enrolment, children’s weight and
height measurements were assessed in the school by a
dietitian with experience in anthropometric evaluations in
infancy. Children were individually taken to a separate
room, where they were weighed and measured in light
clothing and without shoes before lunch, with a SECA®

model 220 column scale with stadiometer.

Complete intervention group: ‘Red Apple’
programme
The ‘Red Apple’ programme was inspired by cognitive and
social-cognitive theories, and intervention goals were selected
considering the dimensions commonly considered as deter-
minants of behavioural intentions and behaviour itself,
namely threat appraisal (severity, vulnerability), self-efficacy
and behavioural control (internal control factors as skills and
information; external control factors as barriers and oppor-
tunities)(32,33). Thus, we developed an intervention aimed at
modifying the specific parental cognitive determinants
known to be related to the child’s eating behaviour and/or
the parent’s motivation to undertake changes in diet
(perception about the child’s weight, self-efficacy and
nutritional knowledge)(21,34,35), to influence parental attitudes
and practices according to the individual characteristics of
their child and thus modify children’s dietary intake.

The ‘Red Apple’ programme included four sessions,
each focusing on one major theme related to the young
child’s growth process, nutritional guidelines and parental
strategies to promote children’s healthy eating behaviours
(Table 2). The approach was behaviourally focused, pro-
moting the participation of the parents and supported by
everyday examples. At the end of each session, a theme-
related homework assignment was proposed, suggesting
adult–child activities between sessions to apply the stra-
tegies discussed in the session and inviting caregivers to
reflect on the benefits of applying the suggested changes.
A week after each session, parents received a newsletter,
reinforcing the key messages of the previous session. The
intervention was delivered to fourteen groups, each
one with six to eight parents. Sessions were conducted in
the schools in the presence of the class teacher and were
scheduled to better fit parents’ preferences, which
were previously assessed in the baseline protocol. Each

session lasted 90min and occurred every two weeks. The
first author was responsible for the delivery of the inter-
vention, with the participation of a dietitian in the second
session to direct the nutritional education component. Only
those parents who participated in the first two sessions and
in at least one of the sessions dedicated to parental feeding
strategies were considered to have completed the
programme and were retained for statistical analysis.

Minimal intervention and control groups
Parents assigned to the MIG attended only a nutritional
counselling session with the dietitian (similar to the second
session in the CIG) and received the homework assignment
and a newsletter related to the theme. We chose different
dosages for the two intervention condition groups because
our aim was to assess the benefits of a comprehensive
intervention targeting cognitive parental variables beyond
nutritional knowledge, compared with a single healthy eating
sensitization session, most often provided in Portuguese
kindergartens. Parents included in the CG did not receive any
intervention and completed the evaluation protocol.

Process evaluation
Fidelity to intervention delivery was evaluated through
recording of the activities performed by the facilitator
during the sessions and the homework assignments
returned by parents and kindergarten teachers along the
programme. Parental satisfaction regarding the ‘Red Apple’
programme was evaluated separately through questions
about utility and interest of the sessions, home activities,
class activities and newsletters.

Data analysis
Initial statistical analyses were performed using the statis-
tical software package IBM SPSS Statistics for Windows,
version 23.0. The χ2 test and ANOVA were used to com-
pare samples in the three conditions on nominal and
ordinal variables (parental perception of children’s weight,
demographic and clinical variables) and metric variables
(children’s eating habits), respectively, after screening and
before intervention. Similarly, differences between those
who completed the intervention and those who dropped
out were calculated using χ2 tests and independent-
samples t tests (or independent-samples Mann–Whitney
U tests as a non-parametric alternative). Mixed within-
between ANOVA and Cochran’s Q tests (repeated
measures) were conducted to compare the mean differ-
ences between conditions at each assessment point and
between the four assessment moments in each condition.

Results

Retention and dropout
The retention rate for completion of the ‘Red Apple’
programme was 31·9%. Several reasons were reported for
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Table 2 ‘Red Apple’ intervention: structure and content of sessions

Session Theme Objectives Intervention content Homework

1 Child’s growth
process, nutrition
and health

Identify and discuss parental beliefs about children’s
growth and expectations about the possible
consequences for health and development

Enhance parental awareness about physical signs of
the normal and abnormal child growth process, as
well as signs of excessive weight and risks
associated

Reinforce parental responsibility in providing positive
changes in the child’s eating habits and growth

Information about the consequences of nutrition for the
child’s growth and development

Identification of the signs of the normal and abnormal
(excessive weight) child growth process in silhouettes

Demonstration of the procedures to calculate children’s
BMI and percentile in growth charts, as well as
understand their meaning

Group discussion about beliefs and myths regarding
children’s growth and parents’ role as mediators of a
child’s healthy nutrition and development

At home: Observe the child during the bath and/or
compare the child’s physical appearance through
photographs from different stages for identification of
physical signs of growth. Calculate the child’s BMI
and percentile according to age and gender growth
charts.

In the class: ‘Magic ruler: How tall I am?’

2 Healthy eating during
pre-school years

Increase parental knowledge of specific nutritional
guidelines for a healthy diet in pre-school children

Motivate parents to identify and implement relevant
changes in the child’s eating patterns

Information about: (i) criteria for a healthy diet; (ii) the
five food groups and main nutrients; (iii) specific
portions appropriate for pre-school children;
(iv) percentage of sugar found in unhealthy foods
(e.g. sodas, cereals); (v) the importance of
consuming at least five meals per day; (vi) the
distribution of foods on the plate; (vii) healthy cooking;
(viii) reading food labels

Group discussion about the role parents play in the
choice, availability and preparation of foods for the
family

At home: Observe the child’s meals, identify aspects
that need to be changed and provide meals according
to nutrition guidelines for pre-school children.
Experiment with healthy and appealing recipes

In the class: ‘Green sign for healthy eating!’; ‘Let’s make
our food wheel!’

3 Parental strategies to
promote healthy
eating behaviours
(Part 1)

Increase parental knowledge of the developmental
competencies of pre-school children

Help parents to reflect on how pre-school children’s
specific abilities to understand, think and learn about
nutrition can be used to influence messages about
food and strategies to promote children’s healthy
eating behaviours

Encourage parents to implement dietary and behaviour
changes according to age-appropriate strategies

Information about pre-school children’s development:
what should be expected of pre-school children
physically and intellectually? (e.g. acquisition of gross
and fine motor skills, prescientific concepts, health
and illness concepts)

Information about pre-school children’s interactions with
food (e.g. ability to regulate the appetite and to
understand satiety cues, development of food
preferences and neophobia)

Group discussion about the most suitable strategies to
promote healthy behaviours in this developmental
stage (e.g. interactive, concrete, hands-on activities
with food using the senses; early learning
experiences using a variety of foods, flavours and
colours; procedures to exposure children to new
foods; help offered to children to recognize internal
signs of satiety; help offered to children to interpret
advertisements about foods)

At home: Introduce new foods according to children’s
previous experiences and implement specific
strategies to attenuate neophobia. Promote children’s
food experiences through colours (e.g. choose foods
of a specific colour for a meal). ‘Belly training’ to help
children become aware of internal cues of satiety and
hunger, and promote positive decisions about food
consumption

In the class: ‘Green sign for healthy eating!’; ‘Mystery
food: let’s taste, touch and smell to discover’; songs
and stories about foods

4 Parental strategies to
promote healthy
eating behaviours
(Part 2)

Enhance parental acknowledge of the benefits and
efficacy of inductive feeding practices in the
promotion of healthy eating behaviours in pre-school
children.

Encourage parents to identify their main parenting
feeding strategies and promote changes to a more
inductive approach

Information about inductive feeding practices (e.g.
sensitivity to child’s needs v. need to establish limits
for behaviour, promote child’s healthy and responsive
eating choices, modelling and ‘do as I do’ approach,
positive reinforcement, mealtimes and feeding
environment, food accessibility)

Group discussion to analyse practical examples of
child–food–parent interaction and best strategies
according to developmental stage and inductive
strategies (e.g. what to do when the child refuses a
specific food, shows loss of appetite, asks for an extra
portion, asks for unhealthy items during shopping)

At home: Identify parents’ usual reactions towards the
child’s more challenging eating behaviours and
introduce changes towards more inductive parental
feeding practices. Observe routines about food
preparation and cooking, mealtimes and feeding
environment, and introduce relevant changes

In the class: ‘Kindergarten teacher as a role model!’;
‘Artwork using the food wheel’; songs and stories
about foods
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dropping out: incompatibility between programme sessions
and work schedule (35·3%), illness (23·5%) and lack of
childcare (11·8%). For most variables, no significant differ-
ences were found between parents who completed the ‘Red
Apple’ programme and those who dropped out. However,
the parents who completed the intervention were younger
(χ2ð4Þ =9·611, P=0·048), had more years of schooling
(χ2ð4Þ =12·101, P=0·017) and had children in the
programme who were more likely to be preterm
(χ2ð4Þ =16·423, P=0·003).

For the MIG, the retention rate was higher (49·2%).
Parents who completed the nutritional session had a higher
education level (χ2ð2Þ = 11·849, P= 0·003), and their children
consumed fewer unhealthy foods (U= 1179·5, P= 0·005)
and had a higher BMI percentile (U= 1355, P= 0·049) than
those who were enrolled but did not participate.

Sample characteristics and group equivalence
at baseline
Table 3 reports the results of the variables at baseline for
the parents who remained in the study and performed the
four evaluation assessments. A considerable percentage of
parents (26·3% of CIG, 42·3% of MIG, 40·7% of CG) failed
to correctly recognize their child’s weight status, with most
underestimating the child’s weight (90·0% for CIG, 100·0%
for MIG, 95·5% for CG). The proportion of children with
excessive weight was high (26·3% for CIG, 34·6% for MIG,
33·3% for CG).

At baseline, no significant differences were found among
the three groups for the variables above (correct perception of
child’s weight: χ2ð2Þ =2·499, P=0·287; child’s weight:
χ2ð4Þ =2·443, P=0·655; parents’ self-efficacy: F(2,115)=0·139,
P=0·870; nutritional knowledge: F(2,115)=0·139, P=0·870;
inductive strategies: F(2,115)=0·208, P=0·813; coercive
strategies: F(2,115)=0·006, P=0·994; healthy food intake:
F(2,115)=0·884, P=0·416; unhealthy food intake: F(2,113)=0·022,
P=0·978).

Similarly, the demographic and clinical characteristics
(see Table 1) of the samples at baseline did not differ
significantly among the groups (parent’s age: χ2ð2Þ =2·121,
P=0·346; parent’s educational level: χ2ð4Þ =2·852, P=0·583;
household situation: χ2ð4Þ =4·565, P=0·335; child’s age:
χ2ð8Þ =12·743, P=0·121; child’s sex: χ2ð2Þ =0·262, P=0·877;
child’s gestational age at birth: χ2ð2Þ =3·193, P=0·203; child’s
health chronic problems: χ2ð2Þ =0·306, P=0·858).

Intervention effects
Based on the results of the repeated-measures ANOVA for
children’s intake of healthy food, Mauchly’s test indicated that
the assumption of sphericity had been violated (χ2ð5Þ =24·573,
P<0·001); therefore, degrees of freedom were corrected
using Greenhouse–Geisser estimates of sphericity (ε=0·87).
Significant effects were found for the condition× time inter-
action (within-subjects effects, F(5,214;297·184)=2·370, P=0·037,
η2p =0·040) and condition (between-subjects effects,
F(2;114)=5·722, P=0·004, η2p =0·091). Further post hoc analysis

revealed that there were significant differences between
baseline and post-intervention assessments for the CIG
(P=0·004), suggesting a significant increase in the frequency
of children’s healthy food intake after the ‘Red Apple’ inter-
vention. For the MIG, a significant decrease was found in the
frequency of children’s healthy food intake at the 6-month
assessment compared with the post-intervention assessment
(P=0·046). The CIG differed significantly from the other
groups in each follow-up assessment, with higher values for
children’s healthy food intake (post-intervention: CIG v. MIG,
P=0·028 and CIG v. CG, P=0·000; 6-month assessment: CIG
v. MIG, P=0·014 and CIG v. CG, P=0·026; 1-year assessment:
CIG v. MIG, P=0·028 and CIG v. MIG, P=0·017).

The same statistical procedure showed a statistically sig-
nificant effect of the condition× time interaction on parental
self-efficacy (within-subjects effects, F(6,342)=2·877,
P=0·010, η2p =0·048). In the CG, the baseline assessment
differed significantly from the post-intervention (P=0·027)
and 1-year assessments (P=0·010), indicating that there was
a significant decrease in parental self-efficacy at both follow-
up evaluation points for this group compared with that at
the baseline assessment.

No significant results regarding the effect of the condi-
tion× time interaction were found for the other metric
variables examined (unhealthy eating habits:
F(5,605;313,906)= 0·757, P= 0·596, η2p = 0·013; coercive stra-
tegies: F(5,492;302,064)= 0·247, P= 0·952, η2p = 0·004; induc-
tive strategies: F(6;333)= 1·184, P= 0·314, η2p = 0·021;
nutritional knowledge: F(6;339)= 0·583, P= 0·744,
η2p = 0·010). The proportion of parents in each group with a
correct perception of their children’s weight did not differ
over time (CIG: χ2ð3Þ = 1·723, P= 0·632; MIG: χ2ð3Þ = 2·118,
P= 0·548; CG: χ2ð3Þ = 1·723, P= 0·632).

Process evaluation
At least sixteen of the eighteen activities that were
designed to be accomplished throughout the ‘Red Apple’
sessions were delivered for all the groups. Homework
assignments were completed by at least 70% of parents
and 85% of teachers in all sessions. More than 90% of
parents reported that each component of the programme
was useful/very useful for changing their child’s eating
behaviours and interesting/very interesting in terms of
knowledge transmitted and tasks proposed.

Discussion

The main objective of the present study was to conduct a
pilot study to evaluate the effectiveness of a brief parental
school-based intervention to promote young children’s
healthy eating behaviours, particularly its impact on
specific behavioural (children’s healthy and unhealthy
eating habits, parental feeding practices) and cognitive
variables (parents’ perception of the child’s weight,
self-efficacy and nutritional knowledge).
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Table 3 Parent and child variables at baseline, post-intervention, 6-month and 1-year assessments for the three group conditions in the pilot study of the ‘Red Apple’ programme, a parental school-based intervention
to promote healthy eating behaviours in young children (aged 3–6 years), Lisbon, Portugal, October 2011–June 2014

Group condition

CIG (n 38) MIG (n 26) CG (n 54)

Baseline Post-intervention 6 months 1 year Baseline
Post-

intervention 6 months 1 year Baseline Post-intervention 6 months 1 year

Variable Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

Self-efficacy 15·21 2·12 a
A

15·79 1·60 a
A

15·68 1·83 a
A

15·53 1·47 a
A

14·72 1·70 a
A

14·84 1·34 a
A

14·60 1·38 a
A

14·88 1·56 a
A

15·69 2·02 a
A

15·02 2·24 b,c
A

14·96 1·97 c
A

14·87 2·03 b,c
A

Nutritional
knowledge

4·24 3·94 4·47 4·13 3·84 4·10 4·37 4·19 3·50 4·11 4·46 3·99 4·04 5·02 3·92 4·07 4·30 3·83 3·91 4·70 4·19 4·18 3·89 3·81

Healthy food intake 3·26 0·34 b
A

3·43 0·26 a
A

3·36 0·32 a,b
A

3·38 0·33 a,b
A

3·17 0·41 a,b
A

3·20 0·39 a
B

3·06 0·46 b
B

3·09 0·39 a,b
B

3·14 0·48 a
A

3·13 0·39 a
B

3·13 0·42 a
B

3·13 0·50 a
B

Unhealthy food intake 1·70 0·50 1·57 0·40 1·61 0·39 1·64 0·37 1·69 0·48 1·71 0·40 1·63 0·40 1·58 0·47 1·71 0·39 1·70 0·39 1·67 0·43 1·69 0·39
Inductive feeding strategies 23·16 3·40 24·13 3·84 23·05 3·38 22·87 3·99 22·67 3·49 22·88 3·69 21·17 3·67 21·92 3·01 22·88 3·35 22·75 3·75 22·56 4·01 22·25 3·32
Coercive feeding strategies 24·89 6·25 23·90 6·31 23·40 6·60 23·16 6·47 25·42 5·85 24·58 5·50 24·29 6·52 23·25 6·15 24·78 6·18 23·10 6·17 23·02 5·95 22·55 6·16

n % n % n % n % n % n % n % n % n % n % n % n %

Correct perception of
child’s weight

28 73·7 25 65·8 26 68·4 26 68·42 15 57·7 16 61·5 15 57·7 17 65·4 32 59·3 35 64·8 39 72·2 32 59·3

The results regarding multiple comparisons are presented only for the variables that achieved significant results (P< 0·05) in repeated-measures statistical tests. The ordination of mean/percentage values is achieved using lower-case letters for
comparisons between different assessment points in each group condition and upper-case letters for comparisons among group conditions at the same assessment point (a> b> c; A>B). Mean/percentage values that share the same lower-case
or upper-case ordination letter did not differ significantly in the multiple comparisons.
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The ‘Red Apple’ intervention (CIG) was the only con-
dition that led to an improvement in children’s healthy
food intake after the intervention, although this difference
became non-significant in the follow-up assessments.
Nevertheless, the CIG maintained significant positive
differences at those assessment points compared with the
MIG and the CG. These results are especially important
since the mean scores for this variable were already rela-
tively high at baseline (on average, children consumed
healthy foods more than 3–6 times per week). In contrast,
the impact of the programme on children’s unhealthy food
intake was not noteworthy. Similar results were found
after the HENRY (Health Exercise Nutrition for the Really
Young) parent course(29) where a significant improvement
in fruit and vegetable intake was achieved for both
children and parents, although the reduction in sugar-
sweetened foods and beverages was only found for
parents. One possible explanation is that the children’s
consumption of unhealthy foods was already low before
the intervention (the mean intake of unhealthy food was
less than 1–2 times per week). A Portuguese study that
assessed dietary habits of 4-year-old children showed that
65% of the sample consumed cakes and sweets at least
once daily, and 52% had sodas and soft drinks daily(36).
Although the measures used were not completely
equivalent, it is possible that our sample had better values
for this food group from before the intervention, thus
creating a floor effect. However, these results might also
indicate that it is easier to promote healthy eating beha-
viours than to decrease unhealthy eating behaviours.
Forthcoming interventions may need to direct more
attention to parents’ beliefs and behaviours related to the
control of unhealthy foods.

Although children’s eating is measured differently in the
literature (e.g. through the use of different instruments and
timings of assessment), thus making outcome comparisons
between studies difficult(17), we may conclude that, in
general, a positive and long-lasting impact of parental
interventions on children’s eating patterns is not com-
mon(15,17,21), especially with brief interventions(21).
Although the results obtained are modest, the changes in
the CIG suggest preliminary evidence for the effectiveness
of the strategies used. For instance, features of the ‘Red
Apple’ intervention, such as suggesting specific practices
according to the developmental competencies of
pre-school children (e.g. the most adequate ways to talk
with young children about food, recognition of the child’s
ability to self-regulate the food intake through satiety
cues), are relatively new in the way they are presented to
parents. Future studies involving children with high-risk
eating habits, as well as more sessions in the programme,
are needed to confirm the effectiveness of this approach.

Regarding parental feeding strategies, the programme
was not able to promote positive changes. This finding can
be explained by the low dosage of the intervention, since
only two sessions were dedicated to this issue. However,

several tasks were proposed for parents to practice at
home. In general, parents accomplished those tasks
according to their specific problems (e.g. introduction of
new and healthy foods for children with a less diversified
diet, the ‘belly training’ for children who consumed higher
portions of food), thus showing that these tasks were
acceptable and pertinent. Earlier studies showed mixed
results regarding changes in specific parental feeding
practices after an intervention. In two programmes that
also involved a brief educational intervention(37,38), no
significant differences were found. In contrast, a decrease
in restrictive feeding practices was achieved after Harvey-
Berino and Rourke’s intervention, which included sixteen
one-hour weekly home visits(39), as well as a study by
West et al. which included a 12-week intervention group
plus phone call sessions(40). Both interventions were
longer, more intensive and used individual coaching and
feedback.

Nevertheless, the ‘Red Apple’ intervention was successful
in the maintenance of parents’ self-efficacy to regulate their
children’s eating behaviours towards a healthy diet. In fact,
we found a significant decrease in parental self-efficacy for
the CG but not for the intervention groups. As children
grow, their eating behaviour becomes more difficult to
control and they are more assertive in imposing their food
likes and dislikes. Campbell et al.’s early work suggests that
mothers’ self-efficacy regarding the limitation of non-core
foods/drinks may decline during the first years of a child’s
life(22). As such, it is possible that the intervention might
have had a protective effect against this parental self-efficacy
decline. Earlier studies found a significant increase in
parents’ confidence in eliciting their children’s compliance
with a healthy diet, to encourage good behaviour towards
food and to set limits after the intervention, but the absence
of a control group did not allow for further detailed
comparisons(29,41). Another study, which involved a Group
Lifestyle Triple P intervention, found an increase in self-
efficacy at 1-year follow-up, but the intervention was much
longer and directed exclusively towards overweight
children(40). Two other studies did not find improvements in
parents’ self-efficacy(37,39).

An unexpected result was the absence of significant
findings for nutritional knowledge in the intervention
groups. Earlier intervention studies showed an increase in
parental nutritional knowledge(37,42). Parents in the CIG,
despite not improving their nutritional knowledge, were
able to make the changes necessary for their children to
increase their healthy eating behaviours. It is possible that
these parents already had a minimum level of knowledge
necessary to change their behaviours.

Additionally, the results on parental perceptions of
children’s weight did not confirm our initial hypothesis.
Previous literature has emphasized that nutrition educa-
tion programmes that include screening of children’s BMI
and feedback to parents can contribute to earlier aware-
ness of children’s weight patterns and active engagement
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in the adoption of healthier eating habits(34,43–45). Further-
more, in our programme, we tried to overcome some
barriers to the correct identification of children’s weight
status by parents, such as the understanding of the child’s
growth charts and percentiles(46). However, it is possible
that the time spent in this intervention or the group
approach used was insufficient for parents to acquire the
ability to observe the initial signs of weight problems and
adjust their perceptions of the children’s development.
Further studies might consider the additional participation
of a physician or a nurse in the programme to address the
information about how to calculate the children’s BMI and
percentiles and to assess the risks to the children’s health
associated with their nutritional status. An early study
found that parental recall of physicians’ warnings about
children’s overweight are highly correlated with parental
concerns about their children’s weight, increasing up to six
times their probability of being concerned(30).

It is important to notice that although the ‘Red Apple’
programme was developed and designed for a universal
and group application, the general objectives of the sessions
may not fully match the needs of all participants. For some
parents, it may be necessary to enhance the perception of
risk regarding overweight or unhealthy eating habits; for
others, it might be more important to provide strategies to
regulate the child’s defiant behaviour during mealtimes
(asking for more food, refusing vegetables). This might be
especially relevant in clinical samples, where parents and
children could have specific issues to address during the
intervention(47,48). As such, the way the programme is built
also allows its extension, combining group sessions with an
individual component, or introducing booster sessions to
reinforce changes. Moreover, the ‘Red Apple’ programme,
although not currently applied, is manualized and available
to be disseminated in kindergartens.

Limitations
The difficulty in maintaining reasonable rates of adherence
throughout the programme was a major problem in the
present study, although this issue was also frequent in
other studies involving preventive programmes and
extended follow-up assessments(49). Considering the parents’
reasons for non-attendance, it could be important that future
studies offer additional solutions to overcome these barriers
(e.g. offering childcare during the session, sessions in the
morning or in the evening). The use of technologies to deliver
some programme components and offer individual
feedback(50,51) might result in lower attrition. In our sample,
parents with lower education levels dropped out more often
in both intervention groups. Although these parents may be
more focused on other priorities, additional efforts must
be made to understand families’ expectations about these
programmes and to identify and overcome the barriers to
change.

It is also possible that the small sample retained until the
end of the study might have limited the statistical power of

the analyses conducted. Additionally, in our sample, most
of the parents had a college education, which could be
less representative of the Portuguese population, and thus
limit the generalizability of the results. Also, the results
may not be replicable with children with unhealthier
eating behaviours or with parents less motivated to parti-
cipate. Further investigations with larger and/or clinical
samples are needed to confirm the results obtained.

Given that the results were assessed only through
parental report, it is important to consider the potential
bias of reporting positive outcome data(15), especially in
the intervention conditions, in which parental involvement
and contact with the research team were higher (e.g. social
desirability and expectations), although this positive bias
in the intervention groups was not observed across all
dimensions.

Conclusions

In summary, the ‘Red Apple’ programme proved to be
effective in the improvement of children’s healthy food
intake compared with a single nutrition educational session
and a control condition. Participation in an intervention
condition might also prevent the decline of parental self-
efficacy in promoting healthier food intake as their children
grow older. The absence of significant results regarding
other parental variables targeted in the ‘Red Apple’ inter-
vention, in addition to problems with attrition, highlights
the need to optimize the strategies adopted (e.g. regarding
session contents and methodologies, the dosage of the
intervention) to augment the success of the programme.
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