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Abstract

Objective: To determine whether the ‘Read for Nutrition” programme would
increase liking and consumption of broccoli (a target vegetable) in preschool chil-
dren and test acceptability and practicality of the programme.

Design: Pilot pre-post intervention study, where childcare teachers received train-
ing and coaching followed by reading the book ‘Monsters Don’t Eat Broccoli’ multi-
ple times with the children during a three-week intervention.

Setting: Five classrooms of Educare, Lincoln, Nebraska in 2018.

Participants: Sixty-nine (11 to 16 children per classroom) preschool-aged children
and sixteen teachers (minimum, three per classroom).

Results: Average total consumption of broccoli increased 35 % (0-14 ounces or
0-05th cup) after the ‘Read for Nutrition’ programme (¢ = 2-66; P= 0-01; 95 % Cls
(0:035, 0-246)) for all children. Proportional consumption increased for children
who received > five exposures to the book (2,5=2-77; P=0-008). Exposures to
the book predicted proportional consumption (f=0-365; P=0-002). Liking of
broccoli increased (Wgo= 22, P=0-03) as well. Teachers rated the programme

Keywords

Eating fewer vegetables in early childhood may increase
children’s risk of obesity and associated chronic diseases
in adulthood™®. Moreover, vegetables provide important
nutrients necessary for optimal growth and development
in preschool children®. Yet, nine in ten children do not
eat the minimum recommended amount of vegetables™®.
Therefore, calls for action have been made to improve child-
ren’s vegetable liking and consumption as an avenue for
preventing childhood obesity>®. Since research has shown
that eating behaviours developed in childhood track into
adolescence and adulthood, preschool age is a critical devel-
opmental period to shape children’s vegetable liking”®.
Early care and education (ECE) settings offer an ideal
environment to improve children’s vegetable consump-
tion®1®. Preschool children consume at least half to
three-quarters of their daily dietary intake in the ECE set-
tings when enrolled full-time'”. To increase exposure
and consumption of vegetables among preschool children
the Child and Adult Care Food Programme policies require
the participating ECE setting serve vegetables during meals

*Corresponding author: Email ddev2@unl.edu

9/10.1017/51368980021004985 Published online by Cambridge University Press

as acceptable, practical and enjoyable to children and to themselves.

Conclusions: Programmes such as ‘Read for Nutrition’ have the potential to
improve children’s vegetable liking and consumption in early care and education Childcare
settings with only book readings and no exposure to a real vegetable.

Preschool children
Vegetable consumption
Vegetable liking

Programme evaluation

and encourage serving vegetables during snacks!?.
However, teachers have reported challenges regarding
encouraging preschool children to eat vegetables"'® and
have shared concerns about children’s food refusal when
vegetables are served™. Additionally, both teachers’ and
children’s taste preferences, children’s food neophobia and
picky eating have been reported as other challenges to
improving vegetable consumption in preschool children®!.

To encourage children to eat more vegetables,
evidence-based practices (EBP) have been implemented
during and outside of the mealtime setting. EBP for enhanc-
ing children’s vegetable consumption during mealtime
include enthusiastic role modelling'”, engaging children’s
senses""” and verbal praise™®. When adult caregivers talk
positively and enthusiastically about a vegetable and
express their liking of it, children may be more likely to
try the vegetable'®. Similarly, when children are asked
questions about the colour, smell, sound, texture or taste
of the vegetable, they may be more willing to try it
Praising children for trying a vegetable may also increase
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their vegetable consumption’®. However, nutrition educa-
tion during mealtimes is sub-optimal, and teachers have
reported they are pre-occupied with other mealtime duties
and children are distracted™®2V. Therefore, improving
vegetable consumption in children during daily ECE rou-
tines offers an alternative and promising approach. The
alternative approaches that can be implemented during
daily ECE routines include repeated exposure (8-15 times)
to the target vegetable, non-taste sensory education, learn-
ing about the health benefits of foods and interactive
shared book reading with sensory exploration®?.

Although repeated exposure may improve children’s
target vegetable consumption, caregivers abandon efforts
as they believe that the child will not eat the food after
3-to-3 exposures®?. Additionally, ECE teachers have
reported limited financial resources to buy fresh foods
for hands-on nutrition education rather than for consump-
tion®”. Consequently, books offer a feasible alternative
for increasing children’s exposure to vegetables in the
ECE settings?>?%. Previous research has demonstrated that
repeatedly looking at pictures of vegetables in books, read-
ing books with vegetable and character congruence (e.g.
carrots and rabbit), interactive shared book reading and
actively engaging children can enhance children’s visual
liking and willingness to taste the featured vegetables®-27,

Given the teacher-reported challenges to encourage
children to consume vegetables, it is important to deter-
mine the impact, acceptability and practicality of an ECE
professional development book reading programme. The
‘Read for Nutrition’ programme was designed to (a) expose
the children to a bitter-tasting target vegetable (broccoli)
through reading a congruent book instead of using real
food tasting activities; (b) integrate and translate the EBP
with the goal of empowering teachers to implement these
strategies during book reading routines with preschool
children in the natural ECE setting and (¢) determine the
acceptability and practicality of implementing combina-
tions of EBP (role modeling, engaging children’s senses
and repeated exposures without using real foods) in a natu-
ral ECE non-mealtime setting. We chose broccoli as the
target vegetable as it is commonly referred as bitter tasting
and children may have a natural tendency to dislike bitter
tasting vegetables®?®??. Moreover, it has been known as a
familiar vegetable in this age group®®3V and can be served
raw with minimal preparation.

It was hypothesised that the programme will increase
children’s consumption and liking of the target vegetable
and that the programme would be acceptable and practical
in a natural ECE setting.

Materials and methods
Study design

The current study is a pre-post design pilot study for evalu-
ation of the ‘Read for Nutrition” programme. The sample
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size was determined using G X Power 3-1 where alpha
was set to 0-05, power to 0-8 and effect size to 0-5 (medium
effect size)?. A sample of 45 children was needed. Data
were collected before (pre-test) and after the intervention
was completed (post-test) (3 weeks). The study was con-
ducted January-May 2018 and was approved by
University of Nebraska-Lincoln Institutional Review Board.

Participants and recruitment

Alarge, single childcare site was selected rather than multi-
ple sites with fewer children to avoid extraneous influences
that would be difficult to control in data analyses when
measuring vegetable consumption. Such factors include
diverse types of preparation and varieties of vegetables
served at ECE meals; teachers’ practices; meal service;
nutrition-education resources; and centre-level policies
regarding mealtime practices for children and teachers.
Furthermore, Educare was conveniently selected because
the childcare centre caters to children ages 3-5 years from
low-income families, is licensed by the Nebraska state
regulatory agency, participates in the Child and Adult
Care Food Programme, and majority of the children attend-
ing Educare are dual language learners®®. Lastly, the
centre has previously collaborated in research projects with
the authors.

Primary participants for the current study were 3—5-year-
old children from five classrooms along with ECE teachers
that rotated among these classrooms. Recruitment began in
January 2018. The centre director was first contacted with a
recruitment email including eligibility criteria for teachers.
Once the centre director agreed to participate, she distrib-
uted informed consent forms to interested teachers and all
parents. All eligible teachers (i.e. employed full-time at
childcare; and tutor children aged 3-5 years) (1 16) partici-
pated in the study. The total number of eligible children
(i.e. typically developing children aged 3-5 years) was
100, and seventy parents returned signed consent forms.
All teachers and parents of children who participated in
the current study signed and returned written consents.
Children provided verbal assent during the data collection.

Description of the ‘Read for Nutrition’ programme
One goal of the ‘Read for Nutrition’ programme is to train
teachers on using EBP11829 during book reading class-
room routines (Fig. 1). ‘Read for Nutrition’ is based on
the ‘Theory of Mere Exposure’®® where the development
of the target vegetable’s preference and consequent con-
sumption occurs when the child is exposed repeatedly to
a positive stimulus.

The ‘Read for Nutrition’ programme consists of a lesson
and coaching for ECE teachers and multiple exposures to
book reading activity for the children. The lesson is
composed of seven topics including introduction and
advantages of using books; EBP to use when reading
books 11829 o the children; considerations for selecting
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Fig. 1 (colour online) Evidence-based strategies in the ‘Read for Nutrition’ programme

books; suggestions to overcome barriers; accessing books
for nutrition education; activities for practice; additional
resources and goal sheet to be used for goal settings during
the coaching sessions. The ‘Read for Nutrition’ lesson is
included as a supplementary material (S1 Appendix) for
review. The programme has been peer-reviewed by a team
of five multidisciplinary experts in early childhood/child
development, community nutrition and Extension coaches.
Further, cognitive interviews with four ECE teachers were
conducted prior to implementation. Based on the feed-
back, programme materials were revised to include more
examples of verbal prompts and flash cards to be used dur-
ing the reading.

After receiving signed consent forms from parents and
teachers, baseline data regarding children’s preferences
and consumption for broccoli were collected (week 0).
Once baseline data collection were completed, each
teacher received a copy of the ‘Read for Nutrition’ lesson
to read (week 1). Then they received coaching for two
weeks (week 2 and 3). Then they received coaching for
two weeks using a diagnostic or prescriptive coaching
model that focused on helping teachers apply the
EBP®%. Coaching included two, one-on-one on-site 45-
min sessions with the first author, facilitating reflection,
goal-setting and sharing two videos regarding the impor-
tance of using the book reading EBP as well as suggestions
to overcome barriers®?. Further, the coach provided a
reading example with verbal prompts for the book
‘Monsters Don’t Eat Broccoli®® for teachers to use as a
guide while reading the book.

After two weeks of coaching, the teachers were asked to
read the same book ‘Monsters Don’t Eat Broccoli” multiple
times (at least three times/child/week) during the pro-
gramme (for a total of nine times over a period of 3 weeks).
This was done to ensure that the children had been
exposed repeatedly to the book before the post-test, as pre-
vious research has shown that around five exposures are
needed for book reading to be effective with preschool
children for behavior change®®. Teachers read the book
to a small group of children during circle time. Different
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classroom teachers would read to a different small group
of children each time, and the teacher kept a log sheet to
track which children attended each session. After three
weeks of intervention, children’s preferences and con-
sumption of broccoli again were collected (week 4). All
book reading was in the English language. Each teacher
received three in-service hours (programme approved by
Nebraska Department of Education) for implementing
the programme and a $15 gift card after completion.

Measures

Children’s demographic information regarding, age, sex
and English language proficiency were collected from
the centre director. Children’s consumption of broccoli
was measured by Food Selection Task®”. In this task, each
child was assessed individually by a trained researcher in a
separate room in the ECE setting. The target vegetable
(broccolid) was served raw, cut to bite size, without any
seasoning and cold. Two plates of pre-weighed snacks
(0-5 cup/1-5 oz broccoli and 0-5 cup/0-5 oz of cereal as a
control food) were placed in front of the child in a stand-
ardised format (broccoli on the right and cereal on the left)
on separate identical white plates. The same cereal (Multi
Grain Cheerios; General Mills, Minneapolis, MN) was used
throughout the study. The child was instructed to eat as
much or as little as they wish for 10 min. The trained
researcher weighed each plate after 10 min using a portable
scale (post-weight). The consumption was calculated by
subtracting post-weight from the pre-weight to the nearest
0-1 ounces. Children’s proportional product consumption
was measured by dividing the weight of each food eaten
by the total weight of food eaten. Both total (absolute)
and proportional intakes were analysed to understand total
amount of foods consumed, because proportional con-
sumption controls for children’s hunger and consider the
impact of the picture book is greater for broccoli consump-
tion than for cereal. For example, the impact of the pro-
gramme will be greater when a child eats 1 ounce target
vegetable from 2 ounces of all the foods consumed than
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1 ounce target vegetable from 5 ounces of all food con-
sumed®®. This assessment was done at the same time
during mid-morning for all the children at both pre- and
post-intervention assessment.

Children’s liking of broccoli was measured by using
an adapted version of the validated Preschooler Food
Liking Assessment Tool®49 After measuring the child’s
vegetable consumption, the researcher showed the child
a three-point rating scale featuring faces of varying levels
of enjoyment, i.e. yummy, just okay and yucky to assess
the child’s liking of broccoli. Link for the detailed protocol
for the measure is included in the S2 Appendix for review.

Acceptability and practicality were evaluated using a
self-report survey completed by teachers after receiving
and implementing the ‘Read for Nutrition’ programme.
Survey questions were adapted from a previous study
evaluating a gardening intervention’. The survey
included eight ‘yes/no’ response questions regarding
enjoyment of programme strategies; whether these strate-
gies were easy to implement and integrate into existing cur-
riculum and teachers’ perceived effectiveness of the
strategies. In addition, teachers were asked to rate imple-
mentation of each strategy in their classroom using a
three-point Likert scale (easy, sometimes hard and hard).

Statistical analysis

ANOVA was used to identify baseline differences for
proportional consumption (F=1-7, P=0-2) and total con-
sumption (F= 072, P=0-6) of broccoli. Logistic regression
was used to identify baseline differences for liking of broc-
coli (R?=0-05, P=0-9) during pre-test between children
from the five different classrooms. No baseline differences
were found between classrooms. Additionally, we have
proceeded without including clustering because there
was little evidence of children within the same classroom
being more similar than children across five classrooms
for broccoli consumption prior to the intervention (intra-
cluster correlation coefficient values for pre-consumption
of broccoli is, p =0 and for pre-proportional consumption
of broccoliis, p = 0-005; P = 0-556)“%. Paired sample ¢ tests
were used to examine the differences in the total and pro-
portional consumption of broccoli between pre- and post-
tests. Multiple linear regression analysis was conducted
to examine the relationship between post-intervention pro-
portional consumption of broccoli as dependent variable
and number of exposures to the book as predictor, control-
ling for pre-intervention proportional consumption of broc-
coli, children’s classrooms, children’s age, sex and English
language proficiency. Assumptions for normality, homo-
scedasticity, linearity and multicollinearity were checked
before analysis. Wilcoxon signed rank test was used to
identify changes in pre- and post-intervention liking for
broccoli. Descriptive analysis including means (sp) and fre-
quency distributions was used for the acceptability and
practicality survey. All statistical analyses were conducted

0.1017/51368980021004985 Published online by Cambridge University Press

1349

using SPSS version 25“¥. The significance level alpha (a)
was set at 0-05.

Results

A total of seventy children and sixteen ECE teachers partici-
pated in the study. Children’s average age was 4-26
(sp=0-68) years. More than half (56-5%) of the children
were female. Nearly half of the children were Non-
Hispanic White (49-3 %) and one-third (31-9 %) were Non-
Hispanic Black. English was the language spoken at home
for 52-9 %. Arabic and Spanish were the languages spoken
at home for more than third of the children (21-4% and
17-1% respectively). One child left the centre, so was
excluded from the analysis; in total, sixty-nine children com-
pleted both pre- and post-intervention assessments. All
teachers were female and on average were 31 years old
(s5D=0699). Most teachers self-identified as White or
Caucasian (75%) and 13% as Hispanic or Latino. Over
two-thirds (67 %) of teachers had a bachelor's degree with
other teachers having an associate’s degree or attending
some college. Teachers had an average of 83 (sp=06-18;
range 0-33-19) years of experience at any ECE setting.

Average total consumption of broccoli increased 35 %
(0-14 ounces or 0-05th cup) after the ‘Read for Nutrition’
programme (= 2-66; P=0-01; 95% CIs (0:035, 0-246))
for all children. In addition to increasing the consumption
of broccoli, children’s (12 69) liking for broccoli (W= 2-2;
P=0-03; 95% CIs (0-029, 0-551)) improved after the pro-
gramme (Table 1). The average proportional consumption
of broccoli increased 18-8 % from pre to post intervention;
however, the change was NS for all children (z=1-94;
P=0-057; 95% Cls (=0-156, 0:0002)). Mean proportional
consumption of broccoli increased by 28 % (0-11 ounces
or 0-04th cup) in children (7 47) who had received > five
exposures to the book reading (t = 2.77; P = 0-008; 95 % CIs
(0-032, 0-20)) (Table 1) with small effect size (Cohen’s
d=0-4). The number of exposures to the book was a sig-
nificant predictor for the post-intervention proportional
consumption of broccoli (f=0-365; P=0-002; 95% CIs
(0-026, 0-109)) while controlling for other covariates
(Table 2). There were no baseline and post-intervention
differences between classrooms for proportional consump-
tion of broccoli across five classrooms. The proportion of
children who rated broccoli as “‘Yummy’ increased from
44 % to 61 %. Concomitantly, the proportion of children’s
rating for broccoli as Just OK’ and “Yucky’ decreased by
5-8 % and 11-6 %, respectively, after the programme.

All sixteen teachers (100 % response rate) completed the
acceptability and practicality questionnaire®. The pro-
gramme was rated highly acceptable and practical by the
ECE teachers as indicated in their responses. For example,
all the teachers reported that they enjoyed applying ‘Read
for Nutrition’ strategies in their classroom, and they were
willing to use these strategies in their existing curriculum.
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Table 1 Comparison of children’s (n 69) total and proportional consumption and liking of broccoli

Pre Post
Test of
Measure Mean SD Mean SD differences P-value
Proportional consumption of broccolit (0z.) 0-41 0-33 0-49 0-35 1.94% 0-057
Proportional consumption of broccoli (0z.) for 0-39 0-3 0-5 0-35 277t 0-008**
children who had 5 or more exposures (n 47)
Total consumption of broccoli (0z.) 0-4 0-42 0-54 0-51 2-661 0-01**
Total consumption of broccoli (0z.) for children 0-41 0-42 0-6 0-53 2.99% 0-004**
who had > 5 exposures (n 47)
Liking of broccoli|| n % n %
Yummy 30 43-5 42 60-9 2.22§ 0-03*
Just OK 14 20-3 10 14.5
Yucky 25 36-2 17 246

Note: Boldface indicates statistical significance.
*P<0-05; **P<0-01;
tPaired-sample ttest.

FProportional product consumption was measured by dividing the weight of each food eaten by the total weight of food eaten.

§Wilcoxon signed rank test.

|ILiking of broccoli was measured using Preschooler Food Liking Assessment Tool(8-40),

Table 2 Association between number of exposures to the book ‘Monsters don’t eat Broccoli’ and post-intervention proportional consumption

of broccolit
Unstandardized Standardized Collinearity
Dependent Variable Predictors coefficientst coefficientst  RZ-statistict  P-valuet Tolerancet VIFE
Post-intervention Number of exposures 0-07 0-4 0-41 0-002*~ 0-81 1.23
proportional to the bopk .
consumption Pre-proporthnal 0-6 0-6 < 0.001 0-90 1-11
of broccoli§ consumphon for
broccoli
English Language 0-05 0-1 0.2 0-86 1.16
proficiency
Age -0-02 -0-04 0.7 0-95 1.05
Sex -0-01 -0-02 0-9 0-91 11
Classrom -0-05 -0-2 0-1 0-90 1.16

Note: Boldface indicates statistical significance.
**P<0-01; **P<0-001.

1Brief description of the intervention: Teachers read the ‘Read for Nutrition’ lesson and received coaching for applying evidence based practices outside of the mealtime while
reading ‘Monsters don’t eat Broccoli’ multiple times with the children during the three week intervention. Children’s liking and consumption of broccoli were measured as the

outcomes of the intervention.
FMultiple linear regression analysis.

§Children’s consumption of broccoli was measured by Food Selection Task(®”). Children’s proportional product consumption was measured by dividing the weight of each food

eaten by the total weight of food eaten.

Descriptive analysis of the teachers’ acceptability and prac-
ticality questionnaire is reported in Table 3.

Discussion

The purposes of the current study were to evaluate if after
implementation of ‘Read for Nutrition’ programme, child-
ren’s liking and consumption of the target vegetable (broc-
coli) increased along with testing the acceptability and
practicality of the programme in ECE settings. Results from
the current study show that the programme has the poten-
tial to increase children’s liking and consumption of
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broccoli and is acceptable for teachers and practical to
implement with children.

In line with the hypotheses, after the ‘Read for Nutrition’
programme, the overall consumption and liking of the tar-
get vegetable (broccoli) increased significantly for all chil-
dren. One of the important study findings is that the
proportional consumption of broccoli significantly
increased only in children who received > five exposures
to the book reading experience. This result also identified
‘five times’ as being the threshold level of the exposure, to
significantly increase the level of proportional consump-
tion, confirmed by the regression analysis. This finding is
supported by previous research showing the numbers of
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Table 3 Early care and education (ECE) teachers’(n 16) report of acceptability and practicality of the ‘read for nutrition’ programme
Yes
Questions (Yes/No)* n %
Did you enjoy applying ‘Read for Nutrition’ strategies in 16 100
your classroom?
Did the children enjoy it? 15 93-8
Are you willing to use these strategies in your existing 16 100
curriculum?
Do you think it is easy to implement these strategies in 16 100
your classroom?
Do you feel that ‘Read for Nutrition’ is a good idea for 16 100
increasing children’s exposure to vegetables?
Do you think that strategies at ‘Read for Nutrition’ are 16 100
effective for improving children’s liking/preference of
vegetables?
Do you think that strategies at ‘Read for Nutrition” are 16 100
effective for encouraging children to try/eat vegetables?
Were the children in your classroom engaged in story 15 93-8
time when you use strategies from ‘Read for Nutrition’?
Easy Sometimes hard Hard
Strategies n % n % n %
Using PEER sequence 16 100 0 0
Using Different Prompts (CROWD)
a. Completion prompts. 10 62-5 6 375 0
b. Recall prompts. 13 81-3 3 18-8 0
c. Open ended Prompts. 13 81.3 3 18-8 0
d. Wh Prompts. 12 75 4 25 0
e. Distancing prompts. 9 56-3 6 375 1 6-3
Engaging senses by asking questions about the taste, 13 81-3 2 12.5 1 6-3
color, smell, sound and texture of the vegetables
Role modeling by expressing your liking to the vegetable 15 93-8 1 6-3
Peer modeling by encouraging children to describe their 11 68-8 5 31- 0
experience
Verbal Praise by praising a child when s/he express liking 16 100 0 0
Read with enthusiasm 15 93-8 1 6-3 0

*This survey®® has been administered to participating ECE teachers after the programme.

book reading needed in improving children’s consumption
of vegetables®”. Future pilot studies should report propor-
tional consumption in addition to total consumption
because proportional consumption considers the con-
sumption of the reference food and is therefore more accu-
rate than total consumption of the target food alone®®,
The improvement in consumption and liking for broc-
coli in the current study are consistent with experimental
studies conducted at home®” and ECE settings®>?® that
showed improvements in children’s liking and consump-
tion of vegetables after book exposure or interactive shared
reading congruent with exposure to target vegetables from
five days to two weeks®27. Regarding the magnitude of
the changes, our findings of 0-04th cup increase in propor-
tional consumption and 0-05th cup increase in total con-
sumption of broccoli after the intervention are consistent
with previously published meta-analyses reporting an aver-
age of 0-12 ounces (0-04th cup) increase in vegetable con-
sumption™®. Vegetables as a food group prevent major
public health problems, such as overweight and obesity,
cancer and CVD“ and 93 % children do not meet mini-
mum dietary recommendations for vegetables in the

0.1017/51368980021004985 Published online by Cambridge University Press

USA“®_Consequently, based on the present study findings,
an 18:8 % increase of vegetable consumption in one meal
may lead to a total of 56 % increase in vegetable consump-
tion per day, assuming vegetables were served at least
three times in a full day ECE. Results from ‘Read for
Nutrition’ intervention demonstrate an increase in broccoli
consumption that has the potential for increasing children’s
preferences for vegetables and hence increasing the
chance of meeting children’s dietary recommendations®
and chronic disease prevention™>.

However, the innovation for the current study is that the
exposure to the target vegetable is only through book read-
ings, and taste exposures with real vegetables did not take
place as in previous related intervention studies®-27.
Additionally, 17 % more children reported higher liking
for broccoli and 11-6% more children reported lower
disliking for broccoli after the programme comparing to
children’s pre-test ratings of liking for broccoli. Given the
use of a bitter tasting vegetable (broccoli)®* these
results are encouraging and consistent with other study
finding showing that interactive shared reading increased
preschool children’s liking of the target vegetable ‘carrot’
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over five consecutive days of intervention?®. Whether con-
tinuation of this programme results in increased children’s
consumption of the target vegetable during regular meal-
time merits further investigation.

An important innovation in the current study is utilising
enthusiastic role modelling beyond mealtime into story
time. In the ‘Read for Nutrition’ lesson, interactive shared
reading was integrated with enthusiastic role modelling*®
by verbal indication of liking (e.g. Yummy, Mmmm) and
verbal praise to act as positive reinforcement71®),
Previous studies reporting that verbal enthusiasm model-
ling increased consumption more than silent modelling
only examined the impact during mealtimes'®?”. The
present study findings suggest that story time is an oppor-
tunity to teach children about healthy eating and use EBP to
positively influence children’s healthy eating. Moreover,
the implementation of the ‘Read for Nutrition’ programme
requires only a children’s book and low intensity coaching
instructions for the teacher. Given that interactive shared
reading is a useful strategy for young children to learn
vocabulary, develop language®*® and increase liking
and consumption of vegetables?>?”, ECE stakeholders
could encourage teachers to implement this programme
in practice.

The ‘Read for Nutrition” programme was perceived as
acceptable and highly practical by ECE teachers and was
reported as enjoyable by both children and teachers.
Further, the programme addressed previously reported
challenges so that nutrition education was easily integrated
to the existing ECE classroom book reading routine.
Teachers reported that it was mostly easy to use the verbal
prompts reflecting the EBP during book reading. All partici-
pating teachers indicated that the ‘Read for Nutrition” strat-
egies were effective in improving children’s liking and
consumption of broccoli, addressing previous concerns
regarding additional resources and planning when using
of food during non-food activities?V.

Future research conducting randomised control trials,
with larger sample sizes and with multiple data points from
different ECE settings contexts (e.g. family childcare homes
and non- Child and Adult Care Food Programme centres), is
required to establish causal links between the programme
intervention and child-level outcome. In addition, studies
are needed to examine the feasibility and effectiveness
of these strategies to encourage children’s vegetable con-
sumption during other routine classroom activities, such
as circle time. Additionally, the current study could be repli-
cated using a wide range of books describing familiar and
unfamiliar vegetables and novel foods, as well as with chil-
dren who are picky eaters or have food neophobia.
Lastly, future studies may explore the effectiveness of the
programme during regular mealtimes using plate waste
data collection methodology. For enhanced scalability
and reach for the programme (e.g. to rural or at-risk com-
munities), online professional development coaching
through web-based modules or webinars might be an
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effective option for this promising intervention and worthy
of further investigation®*>V,

Limitations of the current study include not having a
comparison group, not accounting for presence of siblings
in data analysis, not measuring children’s initial familiarity
with broccoli and no inclusion of control vegetables. As the
initial acceptability of the ‘Read for Nutrition’ programme, a
pre-post design was selected. Further, the study included
one target vegetable (broccoli) and all participating teach-
ers in the current study were highly educated, worked at
one licensed and Child and Adult Care Food Programme-
funded centre-based ECE setting, limiting the generalisabil-
ity of the findings. Lastly, lack of follow-up data collection
prevents us from evaluating the programmes long-term
impact.

The current study has several strengths. The ‘Read for
Nutrition’ lesson includes recommendations for using dif-
ferent children’s vegetable story books, and, therefore, it
can be evaluated in future studies and implemented by
teachers with a variety of vegetables. Other strengths for
the current study include that the liking and consumption
of broccoli were measured at the end of the study (delayed
affective response) and compared with pre-intervention
measures. Thus, the finding was more accurate reflection
of liking compared to measuring right after the reading ses-
sions (immediate affective response). Additionally, the cur-
rent study measured broccoli consumption outside of the
regular mealtime that helped avoid confounders including
lack of hunger and peers’ and teachers’ influences. Further,
proportional consumption of broccoli was considered as
the main outcome as it includes consumption of the target
food (broccoli) relative to the reference food (cereal).
Lastly, the present programme was focused on increasing
the liking and consumption of the already familiar but dis-
liked vegetable instead of introducing novel vegetables
where change is harder to achieve in this age group®?.

Conclusion

It is important to educate teachers about practical EBP that
can be used in classrooms to improve children’s liking and
consumption of vegetables. The present study provides
evidence that expands on previous experimental studies
evaluating EBP on preschool children’s vegetable intake
which can be implemented during classroom routines
beyond the mealtime setting.

Acknowledgement

Acknowledgement: The current study is part of M.E. thesis
for MS degree. We would like to thank the MS thesis com-
mittee Drs. Julia Torquati, Holly Hatton-Bowers and Zainab
Rida for critically reviewing the ‘Read for Nutrition’


https://doi.org/10.1017/S1368980021004985

Public Health Nutrition

o

https://doi.org/|

Read for Nutrition

programme and their valuable suggestions and feedback to
the study design. We would also like to thank Dr.
Madeleine Sigman-Grant for providing technical and scien-
tific writing expertise in the project. Lastly, we appreciate
the childcare centre, the families and childcare providers
who participated in the project, the centre director for sup-
porting the project and all research staff for time and dedi-
cation to this project. Financial support: This work was
supported by the USDA National Institute of Food and
Agriculture Hatch Project 1011204, the Nebraska
Agricultural Experiment Station, Nebraska Extension and
Betti and Richard Robinson Professorship funds (Dipti
Dev, PD. Conflict of interest: None of the authors declare
any conflict of interest for the manuscript “Read for
Nutrition” Programme Improves Preschool Children’s
Liking and Consumption of Target Vegetable’.
Authorship: M.E. conducted the literature review, devel-
oped the ‘Read for Nutrition’ programme and provided
coaching to the childcare providers. In addition, she
designed the study, completed data collection and analysis
and drafted the manuscript for publication. S.H. contrib-
uted to the statistical analyses. Both S.H. and V.C.S. contrib-
uted to drafting the manuscript and critically reviewing the
draft. D.D. provided funding support, assisted in drafting
and reviewing the ‘Read for Nutrition’ programme. D.D.
also served as graduate chair for M.E. D.D. supervised
the study design, data collection and data analysis and con-
tributed to the drafting and critical review of the manu-
script. No financial disclosures were reported by any of
the authors of this manuscript. Ethics of human subject par-
ticipation: The current study was conducted according to
the guidelines laid down in the Declaration of Helsinki,
and all procedures involving research study participants
were approved by the University of Nebraska-Lincoln,
Institutional Review Board (IRB number is 20171017388
EP). Written informed consent was obtained from all
participants.

Supplementary material

For supplementary material/s referred to in this article,
please visit https://doi.org/10.1017/51368980021004985

References

1. Kim SA, Moore LV, Galuska D et al. (2014) Vital signs: fruit
and vegetable intake among children — United States,
2003-2010. MMWR Morb Mortal Wkly Rep 63, 671-676.

2. Johnson SL (2016) Developmental and environmental
influences on young children’s vegetable preferences. Adv
Nutr Ann Int Rev J 7, 2205-231S.

3. DeSalvo KB, Olson R & Casavale KO (2016) Dietary guide-
lines for Americans. JAMA 315, 457-458.

4. Progress on Children Eating More Fruit (2018) Not
Vegetables | VitalSigns | CDC. https://www.cdc.gov/

0.1017/51368980021004985 Published online by Cambridge University Press

10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

1353

vitalsigns/fruit-vegetables/index.html (accessed September
2018).

Centers for Disease Control and Prevention (CDC) (2011)
Strategies to Prevent Obesity and Other Chronic Diseases.
The CDC Guide to Strategies to Increase the Consumption
of Fruits and Vegetables. Atlanta: CDC.

Hoelscher DM, Kirk S, Ritchie L et al. (2013) Position of the
academy of nutrition and dietetics: interventions for the pre-
vention and treatment of pediatric overweight and obesity.
J Acad Nutr Diet 113, 1375-1394.

Birch LL (1999) Development of food preferences. Annu Rev
Nutr 19, 41-62.

Westenhoefer J (2002) Establishing dietary habits during
childhood for long-term weight control development of eat-
ing habits. Ann Nutr Metab 46, 18-23.

Story M, Nanney MS & Schwartz MB (2009) Schools and
obesity prevention: creating school environments and poli-
cies to promote healthy eating and physical activity.
Milbank Q 87, 71-100.

Story M, Kaphingst KM & French S (2006) The role of child
care settings in obesity prevention. Future Child 16,
143-168.

Benjamin-Neelon SE (2018) Position of the academy of nutri-
tion and dietetics: benchmarks for nutrition in child care.
J Acad Nutr Diet 118, 1291-1300.

Food and Nutrition Service USDA (2020) Nutrition Standards
for CACFP Meals and Snacks. https://www.fns.usda.gov/
cacfp/meals-and-snacks (accessed August 2020).

Hughes CC, Gooze RA, Finkelstein DM et al. (2010) Barriers
to obesity prevention in head start. Health Aff 29, 454—462.
Mita SC, Li E & Goodell LS (2013) A qualitative investigation
of teachers’ information, motivation, and behavioral skills for
increasing fruit and vegetable consumption in preschoolers.
J Nutr Educ Bebav 45, 793-799.

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

Hendy HM & Raudenbush B (2000) Effectiveness of teacher
modeling to encourage food acceptance in preschool
children. Appetite 34, 61-76.

Hoppu U, Prinz M, Ojansivu P et al. (2015) Impact of sen-
sory-based food education in kindergarten on willingness
to eat vegetables and berries. Food Nutr Res 59, 28795.
Cooke LJ, Chambers LC, Afiez E V et al. (2011) Facilitating
or undermining? The effect of reward on food acceptance.
A narrative review. Appetite 57, 493-497.

Ramsay SA, Branen L], Fletcher J et al. (2010) ‘Are you done?’
Child care providers’ verbal communication at mealtimes
that reinforce or hinder children’s internal cues of hunger
and satiation. J Nutr Educ Bebav 42, 265-270.

Lumeng JC, Kaplan-Sanoff M, Shuman S et al. (2008) Head
start teachers’ perceptions of children’s eating behavior
and weight status in the context of food scarcity. J Nutr
Educ Bebav 40, 237-243.

Dev DA, Carraway-Stage V, Schober DJ et al. (2017)
Implementing the Academy of Nutrition and Dietetics
Benchmarks for Nutrition Education for Children: child-care
providers’ perspectives. ] Acad Nutr Diet 117,1963-1971.e2.
Nekitsing C, Hetherington MM & Blundell-Birtill P (2018)
Developing healthy food preferences in preschool children
through taste exposure, sensory learning, and nutrition edu-
cation. Curr Obes Rep 7, 60-67.

Carruth BR, Ziegler PJ, Gordon A et al. (2004) Prevalence of
picky eaters among infants and toddlers and their caregivers’
decisions about offering a new food. J Am Diet Assoc 104,
57-64.

Villegas E, Sutter C, Koester B et al. (2020) Barriers to imple-
menting a healthy habits curriculum in early childhood edu-
cation: perspectives from childcare providers and teachers.
Early Child Educ ] 49(4), 593-606.


https://doi.org/10.1017/S1368980021004985
https://www.cdc.gov/vitalsigns/fruit-vegetables/index.html
https://www.cdc.gov/vitalsigns/fruit-vegetables/index.html
https://www.fns.usda.gov/cacfp/meals-and-snacks
https://www.fns.usda.gov/cacfp/meals-and-snacks
https://doi.org/10.1017/S1368980021004985

Public Health Nutrition

oL

https://doi.o

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

30.

37.

38.

39.

1354

Nekitsing C, Blundell-Birtill P, Cockroft JE et al. (2019)
Increasing intake of an unfamiliar vegetable in preschool
children through learning using storybooks and sensory
play: a cluster randomized trial. / Acad Nutr Diet 119, 2014.
Droog SM, Buijzen M & Valkenburg PM (2014) Enhancing
children’s vegetable consumption using vegetable-promot-
ing picture books: the impact of interactive shared reading
and character-product congruence. Appetite 73, 73.

Heath P, Houston-Price C & Kennedy O (2014) Let’s look
at leeks! Picture books increase toddlers” willingness to look
at, taste and consume unfamiliar vegetables. Front Psychol
5, 191.

Wieczorek MN, Walczak M, Skrzypczak-Zielinska M et al.
(2018) Bitter taste of Brassica vegetables: the role of genetic
factors, receptors, isothiocyanates, glucosinolates, and flavor
context. Crit Rev Food Sci Nutr 58, 3130-3140.

Mennella JA & Bobowski NK (2015) The sweetness and
bitterness of childhood: insights from basic research on taste
preferences. Physiol Bebav 152, 502-507.

Carraway-Stage V, Spangler H, Borges M et al. (2014)
Evaluation of a pictorial method to assess liking of familiar
fruits and vegetables among preschool children. Appetite
75, 11-20.

Bayles J, Peterson AD, Jilcott Pitts S et al. (2020) Food-based
Science, Technology, Engineering, Arts, and Mathematics
(STEAM) learning activities may reduce decline in
preschoolers’ skin carotenoid status. J Nutr Educ Bebav
53, 343-351.

Faul F, Erdfelder E, Buchner A et al. (2009) Statistical power
analyses using G XPower 3.1: tests for correlation and
regression analyses. Bebhav Res Meth 41, 1149-60.

United States Department of Agriculture & Food and
Nutrition Service (2020) Child and Adult Care Food
Program. https://www.fns.usda.gov/cactp (accessed
October 2021).

Zajonc RB (2001) Mere exposure: a gateway to the sublimi-
nal. Curr Dir Psychol Sci 10, 224-228.

Neuman SB & Cunningham L (2009) The impact of profes-
sional development and coaching on early language and
literacy instructional practices. Am Educ Res ] 46, 532-560.
Hicks BJ (2009) Monsters Don’t Eat Broccoli. New York:
Dragonfly Books.

Staiano AE, Marker AM, Frelier JM et al. (2016) Influence of
screen-based peer modeling on preschool children’s vegeta-
ble consumption and preferences. J Nutr Educ Bebav 48,
331-335.el.

Jaramillo SJ, Yang S-J, Hughes SO et al. (2006) Interactive
computerized fruit and vegetable preference measure for
African-American and Hispanic preschoolers. J Nutr Educ
Bebav 38, 352-359.

Birch LL (1979) Dimensions of preschool children’s food
preferences. J Nutr Educ 11, 77-80.

9/10.1017/51368980021004985 Published online by Cambridge University Press

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

M Elrakaiby et al.

Tzumi BT, Eckhardt CL, Hallman JA et al. (2015) Harvest for
healthy kids pilot study: associations between exposure to a
farm-to-preschool intervention and willingness to try and
liking of target fruits and vegetables among low-income
children in head start. J Acad Nutr Diet 115, 2003.
Sharma SV, Hedberg AM, Skala KA et al. (2014) Feasibility
and acceptability of a gardening-based nutrition education
program in preschoolers from low-income, minority popula-
tions. J Early Child Res 13, 93-110.
Koo TK & Li MY (2016) A guideline of selecting and reporting
intraclass correlation coefficients for reliability research.
J Chiropr Med 15, 155-163.
Fisher JO, Mennella JA, Hughes SO et al. (2012) Offering
‘dip’ promotes intake of a moderately-liked raw vegetable
among preschoolers with genetic sensitivity to bitterness.
J Acad Nutr Diet 112, 235-245.
Hodder RK, O'Brien KM, Tzelepis F etal. (2018)
Interventions for increasing fruit and vegetable consumption
in children aged five years and under. Cochrane Database
Syst Rev 9, CD008552.
World Health Organization (2003) Fruit, Vegetables and
NCD Disease Prevention. https://www.who.int/elena/
titles/fruit_vegetables_ncds/en/ (accessed December 2021).
Centers for Disease Control and Prevention (CDC) Children
Eating more Fruit, but Fruit and Vegetable Intake Still too Low
| CDC Online Newsroom | CDC. https://www.cdc.gov/
media/releases/2014/p0805-fruits-vegetables.html  (accessed
December 2021).
Early DM, Maxwell KL, Ponder BB et al. (2017) Improving
teacher-child interactions: a randomized control trial of
making the most of classroom interactions and my teaching
partner professional development models. Early Child Res Q
38, 57-70.
Gonzalez JE, Pollard-Durodola S, Simmons DC et al. (2014)
Enhancing preschool children’s vocabulary: effects of
teacher talk before, during and after shared reading. Early
Child Res Q 29, 214-220.
Carruth BR & Skinner JD (2000) Revisiting the picky eater
phenomenon: neophobic behaviors of young children.
J Am Coll Nutr 19, 771-780.
Weigel DJ, Weiser DA, Bales DW et al. (2012) Identifying
online preferences and needs of early childhood profession-
als. Early Child Res Pract 14, 2.
Smith S, Robbins T, Schneider W et al. (2012) Coaching and
Quality Assistance in Quality Rating Improvement Systems:
Approaches Used by TA Providers to Improve Quality in
Early Care and Education Programs and Home-Based
Settings.  http://www.naeyc.org/GlossaryTraining_TA.pdf
(accessed October 2021).
Heath P, Houston-Price C & Kennedy OB (2011) Increasing
food familiarity without the tears. A role for visual exposure?
Appetite 57, 832-838.


https://www.fns.usda.gov/cacfp
https://www.who.int/elena/titles/fruit_vegetables_ncds/en/
https://www.who.int/elena/titles/fruit_vegetables_ncds/en/
https://www.cdc.gov/media/releases/2014/p0805-fruits-vegetables.html
https://www.cdc.gov/media/releases/2014/p0805-fruits-vegetables.html
http://www.naeyc.org/GlossaryTraining_TA.pdf
https://doi.org/10.1017/S1368980021004985

	`Read for Nutrition' programme improves preschool children's liking and consumption of target vegetable
	Materials and methods
	Study design
	Participants and recruitment
	Description of the `Read for Nutrition' programme
	Measures
	Statistical analysis

	Results
	Discussion
	Conclusion
	Acknowledgement
	Supplementary material
	References


