Public Health Nutrition: 18(9), 1537-1544 doi:10.1017/5136898001400024X

An intervention for improving the lifestyle habits of kindergarten
children in Israel: a clusterrandomised controlled trial
investigation

Liat Lerner-Geva'>*, Elinor Bar-Zvi?, Gila Levitan', Valentina Boyko',

Brian Reichman'? and Orit Pinhas-Hamiel?3

"Women and Children’s Health Research Unit, The Gertner Institute for Epidemiology and Health
Policy Research, Ltd, Tel Hashomer, Israel 52621: Sackler Faculty of Medicine, Tel-Aviv University,
Tel-Aviv, Israel: ®Pediatric Endocrinology & Diabetes Unit, Chaim Sheba Medical Center, Tel Hashomer,
Israel

Submitted 15 July 2013: Final revision received 6 January 2014: Accepted 31 January 2014: First published online 12 March 2014

Abstract

Objective: To assess the effectiveness of an intervention programme to improve
kindergarten children’s eating and leisure habits in Israel.

Design: A cluster-randomised controlled trial.

Setting: Six full-day kindergartens in Israel were randomly divided into three
groups. Group A received the full intervention programme, which included
lessons on good eating habits and daily physical exercise. Group B received a
partial intervention of lessons only. Group C, the reference group, did not receive
any intervention.

Subjects: Children aged 4-6 years (n 204) were recruited for the study.
Methods: Objective data for weight and height were collected to calculate BMI
Z-scores. Activity, sedentary time, sleeping hours and daily energy intake were
assessed via a parental questionnaire. Nutritional knowledge was assessed by a
single dietitian using a questionnaire addressed to the children. Assessments
were done at baseline and at the end of the intervention.

Results: After adjustment for baseline levels we observed a significant reduction
in daily energy intake for the full intervention group A (P=0-03). A positive

intervention effect was demonstrated on nutritional knowledge in the partial Keywords
intervention group B (= 0-03), although no significant change was demonstrated Kindergarten
for BMI Zscore. Obesity
Conclusions: The study supports the incorporation of education on healthy Nutrition

lifestyle habits and physical activity into the curricula of kindergartens. Physical activity

Obesity among children has become an epidemic. In
2010, the WHO'" reported that approximately 43 million
children under the age of 5 years were overweight. In the
USA the current prevalence of obesity is 16:9% in chil-
dren aged 2-19 years®. In Israel, our previous research
demonstrated that 40% of children in the kindergartens
studied were either overweight (25%) or obese (15 %),
Similar reports in Israel are comparative to international
findings™ .

It is worthwhile to note that following the institution of
intervention strategies across countries, a plateau in the
rates of overweight and obesity has been reported®.
However, obesity rates are still at an unacceptably high
level. Obesity remains a public health priority that
requires maintained and further intervention.

Obesity in children is a cause for concern and action
due to the early onset of co-morbidities, its adverse effects
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on psychological well-being, the economic burden it
places on society and its tendency to track into adulthood
with associated risk factors®'?. New findings in Israel
report an overweight prevalence for male and female
adolescents of 23-68% and 19-84 %, respectively, and an
obesity prevalence of 6:33% and 5-21% for males and
females, respectively™”. A report in Israel that childhood
overweight and obesity are strong risk factors for
adolescent overweight and obesity among Israeli youth
supports strategies aimed at obesity prevention(lz).
Changes in children’s lifestyle, such as the increasing
consumption of sugary drinks, irregular eating patterns
and increasing sedentary time in front of computers and
televisions, combined with decreased amount of physical
exercise are contributing factors towards creating an
‘obesogenic’ environment that reinforces unhealthy

behaviour patterns?~'7,
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Current recommendations are to institute interventions
that address these factors based on behavioural change
theory'® 2P School-based interventions targeting various
outcomes, such as good eating habits and physical
activity, have demonstrated significant changes in beha-
viour??. This has important implications for researchers
and policy makers. Early-care education has also been
identified as a recommended framework for conducting
an intervention for young children®®.

However, there exists a gap in research to determine
effective interventions in young children®”. There is a
need for guidelines regarding physical activity to inform
policy for pre-school children®”. Nemet et al®® evaluated
an intervention in low socio-economic kindergarten
children and showed an improvement in nutritional
knowledge and preferences; however, no measurements
of energy intake were carried out. The present study
aimed to investigate the effectiveness of an intervention
involving education on nutrition and physical activity
for kindergarten children with a moderate to high socio-
economic background in the centre of Israel.

Methods

Participants and setting

The study population comprised children aged 4-6 years
attending full-day kindergartens in the city of Ra’anaana.
Ra’anaana is located in the centre of Israel with a popu-
lation of approximately 69000 people. Ra’anaana is
placed in the second highest rank of socio-economic
clusters of the population®”*®. Kindergartens considered
for inclusion were those that ran a full-day programme
until 16.00 hours, which all received lunch from the same
catering service and had the same standard of physical
exercise of 1h/week.

In the city of Ra’anaana there were twenty-seven
kindergartens that fulfilled these criteria. Six kindergartens
were randomly approached to participate in the pro-
gramme, with a total of 204 children, as described in
Table 1. The kindergartens were then further randomly
divided into three groups, each group comprising two
kindergartens. A kindergarten was considered the unit of
randomisation.

The first (group A) comprised sixty-nine children who
received a full intervention programme that included
both lessons on good eating habits and daily physical
exercise sessions. The second (group B) comprised sixty-
seven children who received an intervention programme
that included only lessons on good eating habits. The
third (group C) comprised sixty-eight children who did
not receive any intervention and was the reference group.

Parental consent was obtained at the beginning of the
programme. All parents were invited to an information
evening at the beginning of the programme, where they
received an explanation of the research without knowing
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to which group their child would be allocated. At this
evening, parents were provided with an informative lec-
ture by a dietitian about children’s eating patterns. Parents
were requested to complete questionnaires pertaining to
their child’s food consumption outside the kindergarten,
at the beginning and at the completion of the programme
after 4 months. Another questionnaire was distributed
that requested demographic data including birthplace,
years of education and family status (where the category of
not married includes divorced, single parent and widowed).
Religious observance was determined by parents choosing
the option of the categories religious or secular.

The trial received institutional review board approval
from Chaim Sheba Medical Center, Tel Hashomer, Israel
(#3576, 2005).

Procedure

Nutritional intervention

A programme for kindergarten children was created
based on an existing programme ‘It Fits Me’ (‘Tafur Alay’)
for primary-school children in conjunction with repre-
sentatives from the Ministry of Health, the Ministry for
Education, kindergarten teachers and the research team.
A programme was developed consisting of ten lessons
covering topics such as food groups, the importance of
eating breakfast, what is calcium and why it is important,
water as a healthy drink option and promoting healthy
food choices such as fruits and vegetables.

For each lesson, supporting materials were developed
including posters, worksheets, games, colouring-in sheets
and instruction materials for teachers, and a summary for
parents about each lesson was provided to reinforce the
messages given over in the lessons. Teachers were given
training by attending lectures where they were famil-
iarised with the materials, in order to facilitate their ability
to perform the lessons in their classes.

The programme was carried out by teachers in group A
and group B. All together, four kindergartens received
this intervention. One lesson was provided each week
for 10 weeks.

Physical activity intervention

A daily exercise programme for kindergarten children
was developed, in collaboration with a technical training
college (Kibbutzim College; http://www.smkb.ac.il/), by
a specialist in physical education for younger children
and was performed by a teacher of physical education
who had undergone training. Each day a lesson con-
centrated on a different animal as a focus for exercise, as
well as a different object and song as stimulation for
activity. The participating kindergartens in the full inter-
vention group A received these lessons daily (5 d/week)
for a half an hour in the morning. At the end of each
lesson the teacher filled out a participation report. The
intervention was carried out in all kindergartens in the
spring, between the months of March and June.
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Instruments

Anthropometric measurements and definitions

Baseline data were collected before the study began; the
height and weight of each child, in light clothes, was
measured by a single investigator (E.B.-Z.). BMI was
calculated as the weight in kilograms divided by the square
of height in metres. BMI Z-scores were then calculated, to
take into account changes with age and sex, as provided
by the Centers for Disease Control and Prevention®”. These
measurements were repeated again after 4 months, at the
completion of the intervention.

Daily energy intake and nutritional knowledge

Daily energy intake was measured by using a detailed
quantified FFQ designed to assess servings of high-
energy-dense foods and fruits and vegetables. The FFQ
has been used in previous dietary studies in Israel and its
methodology has been evaluated and described®**". In
addition, a 24h recall questionnaire was used to assess
daily intake. The questionnaires were distributed to and
completed by parents regarding food consumption outside
the kindergarten. In the kindergarten programme, chil-
dren eat a mid-morning snack that they bring from home
and lunch that is provided by a catering service. Every
day, after the children finished lunch, a helper would fill
out a structured form that documented how much protein
(meat), carbohydrates (pasta/potatoes/rice), vegetables
and dessert each child ate according to a full meal, half
meal, quarter meal or that the child did not eat at all. The
data from the questionnaires in conjunction with the
reports from the kindergarten were pooled in order to
calculate daily energy intake.

The children’s nutritional knowledge was assessed
by a single dietitian using a questionnaire composed of
seven questions regarding the food pyramid, number of
fruit portions needed per day and recommended snacks
and drinks.

Activity, sedentary time and sleeping hours

Parents were asked to recall the activity hours of a typical
week. Activity was tabulated according to physical exercise
(running, bicycle riding, etc.), sedentary activity groups
(time spent watching television and using a computer)
and number of hours of sleep per day.

Statistical analysis
All statistical analyses were performed using the SAS
statistical software package version 9-2.

Categorical data were expressed as numbers and per-
centages and continuous variables as means and standard
deviations. For comparison between all three groups at
baseline the y? test for categorical variables and ANOVA
for continuous variables were used.

The estimate of the effect of the intervention with 95 %
confidence interval for each measure was assessed by
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calculating the adjusted mean differences from follow-up
and baseline in the following indices: BMI Z-score,
daily energy intake, children’s knowledge level of good
eating habits, physical activity time, time spent watching
television/playing computer games and hours of sleep
per night.

In order to take clustering into account, a mixed-effect
two-level linear model was used for daily energy intake
and nutritional knowledge. Each model included fixed
effects: baseline measures, age, parents’ education, religious
status, study group and random effect of kindergarten
and child. SAS MIXED procedure with LSMEANS state-
ment was used to fit all models. All P values refer to
two-tailed tests; P<0-05 was considered significant.

Results

Table 1 demonstrates the sociodemographic character-
istics at baseline of each group.

The intervention groups (A and B) and the reference
group (C) had similar characteristics regarding: gender,
child’s country of birth, parents’ country of birth, family
status and number of rooms per person at home. Differences
were found between groups for: age of children, parents’
education and religious level. Children in the intervention
groups were significantly younger than children in the
reference group (P=0-02). Parents’ years of education
were higher in the reference group C compared with the
full intervention group A and were the lowest in the
partial intervention group B (P=0-02). The intervention
group A and reference group C had a higher amount of
religious children (2= 0-0001), as they both included a
state-run religious kindergarten. There were no sig-
nificant differences between the leisure activities of the
religious v. secular children (data not shown).

At baseline there was no significant difference found
between groups for BMI-Z, energy intake, level of exercise
and hours spent watching television or on the computer.

The reference group C was found to have a lower
percentage of children who were obese (group A: 159 %,
group B: 20-9%, group C: 8:8%). In all groups, 44—46 %
of children participated in exercise for 7h or more per
week. Similarly, in all three groups more than 50% of
children spent 2h or more per day watching television or
playing computer games.

In all groups, 45-1% of all children had little nutritional
knowledge and 12:7% had good nutritional knowledge.
Group A had a higher percentage of children who had
little nutritional knowledge (41 %) and the reference group
C had a higher percentage of children with good nutritional
knowledge (25%). There was a significant association
between level of nutritional knowledge and age (P<<0-01).

On initial analysis adjusted for baseline measures, a
significant reduction in daily energy intake was seen in
the full intervention group A (P=0-03) and a similar
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Table 1 Sociodemographic characteristics of all three study groups at baseline*: cluster-randomised controlled trial of an intervention
programme to improve kindergarten children’s eating and leisure habits, Israel

Group A, full intervention Group B, partial intervention Group C, reference
(n 69) (n 67) (n 68)
n % n % n % P value
Age (years)
4 < age <5 22 319 16 23-9 7 10-3 0-02
5 =< age <6 30 43-5 29 43-3 42 61-8
=6 17 24-6 22 32-8 19 27-9
Gender
Boy 37 53-6 30 44-8 37 54-4 0-46
Girl 32 46-4 37 55-2 31 45-6
Birthplace
Israel 63 91-3 66 98-5 62 95-4 0-15
Other 6 8-7 1 15 3 4-6
Parents’ birthplace
Both in Israel 41 60-3 47 734 43 64-2 0-61
One in Israel 18 26-5 11 17-2 16 23-9
Both overseas 9 13-2 6 9-4 8 11-9
Parents’ education
Both =13 years 47 74-6 37 62-7 57 89-1 0-02
One =13 years 8 12:7 12 20-3 3 24-7
Both <13 years 8 12-7 10 17-0 4 6-2
Religious level
Religious 42 61-8 16 239 35 53-0 0-0001
Secular 26 38-2 51 76-1 31 47-0
Family status
Married 66 95-6 60 89-5 64 941 0-34
Not married 3 4-4 7 10-5 4 5-9
No. of rooms per person
=1 room per person 49 79-0 39 69-6 46 75-0 0-50
=1 room per person 13 21-0 17 30-4 15 25-0

*Distributions are presented without missing values.

Table 2 Effect of the intervention after 4 months for the two intervention groups v. the reference group: cluster-randomised controlled trial of
an intervention programme to improve kindergarten children’s eating and leisure habits, Israel

Baseline Follow-up Effect of interventiont

Measure Group* Mean SD Mean SD Estimate 95% ClI P value
BMI Z-score A 0-87 0-86 0-87 1-24 0-07 —-0-05, 0-18 0-25

B 0-76 1-02 0-68 118 -0-01 -0-12, —0-11 0-91

C 0-65 0-71 0-58 0-77 Reference
Daily energy intake (kJ/d) A 5239 1794 4709 1717 —583 —1094, —71 0-03

B 5697 2182 5050 1808 —489 —1023, 45 0-07

C 4948 1441 5130 1596 Reference
Nutritional knowledge (no. of correct answers) A 32 1-3 41 1-4 0-24 —-0-34,0-82 042

B 3-6 1-4 4-6 1-2 0-61 0-04, 1-18  0-03

C 4-5 1-4 4-4 1-3 Reference
Exercise (h/week) A 8-2 5-9 8-6 4-3 -1-20 -3-18,0-79 0-24

B 9-2 77 10-3 7-0 0-05 —-1-98,2:08 0-96

C 7-8 59 9-6 55 Reference
Watching television/playing computer games (h/d) A 2-3 1-0 2:2 1-0 —-0-08 —0-45,0-28 0-65

B 21 1-0 2:2 11 0-02 —0-35,0-39 0-90

C 2:0 1-0 21 1-0 Reference
Sleep (h/night) A 10-1 09 101 0-9 0-13 —0-18,0-44 0-40

B 9-9 0-9 97 1-3 —-0-22 -0-53,0-10 0-17

C 10-2 0-9 10-1 0-9 Reference
*A, full intervention group; B, partial intervention group; C, reference group.
tAdjusted for baseline measures only.
trend was demonstrated in the partial intervention group energy intake for group A became borderline significant
B (P=0-07; see Table 2). (P=0-09) and the desired trend for group B was demon-

Multivariate analysis was carried out adjusting for baseline strated in a similar direction (P=0-11; see Table 3). A sig-

measures, age, parents’ education and religious status. Daily nificant predictor (<< 0-01) of the follow-up value for daily

https://doi.org/10.1017/5136898001400024X Published online by Cambridge University Press


https://doi.org/10.1017/S136898001400024X

An intervention for kindergartens in Israel

1541

Table 3 Multivariate-adjusted effect of the intervention after 4 months for the two intervention groups v. the reference group: cluster-
randomised controlled trial of an intervention programme to improve kindergarten children’s eating and leisure habits, Israel

Multivariable-adjusted effect of interventiont

Measure Group* Estimate 95% ClI P value

Daily energy intake (kJ/d) A —566 —1216, —83 0-09
B —562 —1264, 139 0-11
C Reference

Nutritional knowledge (no. of correct answers) A 0-29 —0-54, 1-12 0-49
B 0-61 0-23, 1-46 0-15
C Reference

*A, full intervention group; B, partial intervention group; C, reference group.

tAdjusted for baseline measures, age, parents’ education and religious status.

energy intake was demonstrated to be the initial baseline
value; children who consumed a higher amount of energy
at baseline were more likely to decrease their intake.

In addition, on initial analysis with adjustment for base-
line only, both intervention groups (A and B) displayed an
increase in nutritional knowledge, with group B’s change
being significant (P= 0-03; Table 2); upon further adjustment
in multivariate analysis however, significance was reduced
(P=0-15; see Table 3). A predictor of the children’s increase
in nutritional knowledge was found to be the level of
parents’ education, with borderline significance (P= 0-05).

No changes were found in BMI Z-score, time spent
watching television/playing computer games, exercise
and sleep between the groups after the intervention.

Discussion

The present study supports the importance of the role
of education for nutritional knowledge and physical
activity. The aim of our study was to influence the lifestyle
habits of kindergarten children using informal education
to impart life skills. The significant reduction of daily
energy intake, especially among children who started
out with a higher daily energy intake, and improvement
in nutritional knowledge support the feasibility of this
type of intervention in a kindergarten setting and
emphasise the necessity for the incorporation of health
education into this forum from an early age.

An in-depth discussion regarding the significance of
the baseline measures of these children in relation to the
prevalence of overweight has been previously presented
and indicated that a population-based intervention among
pre-school children is required®. We believe that the
present study complements that research and adds important
information concerning the benefit of a short-term inter-
vention focusing on lifestyle habits as a part of a prevention
strategy to combat factors contributing towards obesity.

Although reduction in BMI Z-score is desired, expect-
ing a change in this variable after a short term (4 months)
in mostly normal-weight children is unrealistic®”. The
programme aimed to modify risk factors that contribute
towards obesity as a prevention strategy, therefore the
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positive impact of our programme on daily energy intake
and nutritional knowledge is important to note as a first step
towards influencing a reduction in BMI Z-score as children
grow. Future research should take into account long-term
follow-up of prevention strategies in order to observe an
impact on a complex outcome such as BMI Zscore.

The multifactorial nature of obesity and the role of
environmental, social and economic factors have also been
cited as reasons for not demonstrating a reduction in age-
adjusted BMI despite positive changes in the behavioural
outcomes under examination®**?. Programmes that have
been effective with younger children in one population, but
differed in another, suggest the need for cultural sensitivity
when instituting a programme®***. This may be relevant in
Israel, where society is divided into different cultural groups.
For example, reports on the difference in BMI among
children within minority groups in Israel indicate the need
for country-specific as well as cultural-specific reference
curves for Israel, which may yield different results from our
American counterparts(lz’%).

Similarly, other programmes that have focused on
initiating behaviour change in lifestyle habits with kinder-
garten children have demonstrated positive trends in
the behavioural outcomes studied®®>”. However, they
also did not achieve statistically significant reductions
in BMIL This may be due to the fact that only a small
change in BMI is expected and this would require a large
sample size to be significant. As our sample size was also
small (266 children), the impact of multivariate analysis
weakened the findings that were adjusted for baseline
measures only, even though the trend for outcomes
measured was in the desired direction. The meaning and
interpretation of the absolute differences in the multi-
variate model despite statistical insignificance should not
go unnoticed, as their clinical significance and impact on
a child’s diet are important to recognise.

Projects targeting obesity aimed at specific behaviour
patterns, including involvement of the community, have
demonstrated sustained benefits with school-age chil-
dren®®. This indicates the necessity not only for longer
programmes but also the involvement of parents and
determinants in the child’s immediate environment, as

proposed by behavioural change theory@!3*4%.
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There is a need to address the complexity of the issues
surrounding obesity, especially at a young age. Other
determinants that may contribute towards obesity in the
younger child’s environment are: the catering service
provided at the kindergarten, how much a child feels in
control of his/her food and lifestyle choices, peer influ-
ence in lifestyle choices, parental reinforcement of
behaviour, media, and availability and accessibility to
services within the surrounding community that promote
healthy lifestyle habits.

In Israel, a survey on ‘the status of young health and
nutrition’ (2004) among high-school students (11-19
years) found that the prevalence of overweight was
13-15% and of obesity was 4-9 % depending on gender
and ethnicity™’. A review of medical records from a
national health maintenance organisation reported over-
weight prevalence to be 25% and obesity prevalence to
be 12%“?. Recent findings among students aged 8-15 years
reported 12% to be overweight and 3:6% to be obese.
These students were followed into adolescence and pre-
valence of overweight and obesity was found to increase to
17% and 3-9%, respectively®. Results from a study con-
ducted in a minority community kindergarten in Israel
reported the prevalence of overweight and obesity to be
27-7%%°. These studies point towards the need for a
national collaboration in the screening and monitoring of
obesity. Existing data available through mother and child
centres need to be centralised and school nurses could also
aid in collecting data to aid policy decisions.

The strength of the present study lies in the accurate
measures of height and weight of all children obtained by
a single trained observer; however, she was not blinded
to group assignment. A limitation encountered was that
the information on dietary intake and activity was based
on recall information by a proxy reporter and therefore
may be prone to recall and social desirability bias. The
reliability of parental responses to the 24 h recall and an
FFQ for pre-school children has demonstrated good
agreement between these measurements'*>. We similarly
noted close agreement between the 24 h recall and FFQ,
and therefore believe that our findings are reliable. On
this basis, only the 24 h recall was used in final assess-
ment, since both questionnaires yielded similar results. To
limit information bias, there was only one person who
measured height and weight with the same instruments
for all kindergartens.

Finally, the study was conducted in a relatively affluent
community. Differences in socio-economic status and
ethnicity in relation to prevalence of overweight and the
necessity of interventions aimed at nutritional knowledge
and physical activity have been highlighted in previous
studies from abroad and in Israel ?**—7_ A study in Israel
within a minority community incorporating a similar
intervention demonstrated improvements in nutrition and
physical activity knowledge and preferences, as well as
improved fitness?®. Our study builds on this research by
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providing data on the significant reduction of daily
energy intake. Together they build evidence for the suit-
ability of a large-scale, nationwide action within kinder-
gartens for all children in Israel.

This project is feasible on a national level as it requires
minimal time and investment by the training of kindergarten
teachers and although an external physical education trainer
was appointed in our intervention, the exercise programme
developed is simple enough that the teachers could be
trained to conduct it as well. The programme is also easy to
adapt into the daily schedule of the class.

Obesity is a complex, multifactorial disease incorporating
genetic, behavioural and environmental contributors and
therefore it requires a multilevel intervention'*®. International
efforts towards change in policy reflect the current trends in
knowledge that, already at young age, obesity requires
attention®. Intervention strategies that are multifaceted in
nature are recommended to combat the obesogenic
environments in which younger children find themselves
in order to facilitate the development of desirable healthy
behaviours®"#*>* This should take place within the wider

context of a systems approach of tackling obesity**>".

Conclusion

The present study supports the incorporation of educa-
tion on healthy lifestyle habits and physical activity into
the curricula of kindergartens for younger children.
Further research should aim towards developing inter-
ventions with a long-term outlook to ensure the sustain-
ability and feasibility of being instituted on a national
level to bridge the gap between knowledge and practice.
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