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What do we know about the subject matter of this study? What does this study contribute to what is already known?

The final solution to obesity is prevention, which must be carried This promoting healthy habits Program for infants and preschoo-
out throughout the entire life. However, short- to medium-term lers, carried out in three nurseries and preschool centers, after 10
preventive programs have not achieved significant improvements years of its implementation, has decreased the prevalence of obesity
in the nutritional status of children and adolescents. and overweight, however, there is a need for early and permanent

preventive programs.

Abstract Keywords:
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Introduction: Prevention is the definitive solution to the serious nutritional epidemiological pro- 0. oht;
blem of children in our country and the world, obesity. Objective: To describe the results of an obesi- pediatrics;
ty prevention program for infants and preschoolers, ten years after its implementation. Subjects and prevention;

Methods: Retrospective, and quasi-experimental study of the overweight and obesity prevalence, in | calthy life
children attending three nursery and preschool centers located at the Universidad Catélica de Chile,
since the implementation of a multidimensional program for early promotion of healthy lifestyle
habits (HaViSa-UC) between 2009 and 2019. This study obtained ethical approval. Annual records
of anthropometric assessment (WHO 2006) were analyzed using Minitab 17 software. The actions
applied by the HaViSa-UC program were the assessment of nutritional status and communication
with parents, delivery of healthy food, promotion of an active lifestyle, and education to encourage
such healthy habits. Results The annual mean was 319 subjects, 14% younger than two years old, and
49.5% were girls. In March 2009 (baseline), 32.6% had overweight and 8.6% obesity; both figures
decreased reaching 23.8% and 4.7% respectively, in March 2019. Normal weight increased from 56.9
to 67.4% and malnutrition presented no increase. In the same period, zZW/H dropped from 0.84 +
0.94 to 0.55 £ 0.87 (p: 0.00), and zH/A increased from -0.36 £ 0.87 to -0.32 £ 0.90 (p > 0.05). Con-
clusion: Since the implementation of the HaViSa-UC Program, the frequency of obesity decreased
by 45.4% and overweight by 27.2% in this sample of infants and preschoolers, remaining stable after
10 years.
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Introduction

In the Chilean population, obesity is the most se-
rious epidemiological issue; it has a high and growing
prevalence'”, starts early in life and tends to persist
over time*”. It affects the entire body, with short-term
complications such as hypertriglyceridemia, psycho-
logical and sleep disorders, as well as medium- and
long-term including hypertension, fatty liver, type 2
diabetes, or dyslipidemias, among others®. Moreover,
its treatment has poor results’?, and the longer it re-
mains, the worse the quality of life and the higher the
morbidity and mortality in adulthood'®!'.

Overweight and obesity affect 24% and 11% res-
pectively of children younger than 6 years old, under
health control at the public health system?. From the
first months of life, obesity and overweight prevalence
rises and increases after two years of age. In 2018, such
prevalence exceeds the eutrophic population of first-
grade schoolchildren, with 26.4% of overweight and
24.4% of obesity>'1,

Regarding this obesity pandemic and its conse-
quences, there is consensus that the main and defi-
nitive solution is prevention with multidimensio-
nal strategies implemented early and permanently
throughout life. Prevention relies on the universal
promotion of lasting lifestyle changes that include
a healthy, balanced diet, along with an active lifes-
tyle'*'6. Therefore, increasing protective factors and
healthy behaviors from early childhood and maintai-
ning them in later life is a key goal for better cardio-
vascular health".

Chile has made significant progress in public po-
licies against obesity through the implementation of
laws No. 20,605 and 20,869, which regulate the food
composition and the advertising of unhealthy foods
aimed at children'®. However, these efforts must be
implemented in all the environment surrounding the
child, as suggested by ecological models, which analyze
comprehensively and transversally the prevention and
treatment of the epidemiological problems in the po-
pulation'*.

In obesity prevention programs, the best results are
achieved based on changes that involve healthy eating
and the promotion of physical activity'>?'"!, especia-
lly during the first years, when children develop habits
that will be progressively more difficult to modify over
time.

In Chile, preventive programs have been imple-
mented, such as the one in Casablanca, for two years
aimed at school children from 1st to 7th grade and/
or teachers, achieving a decrease in obesity from 17
to 12.3% in males®. Another experience, in children
from prekindergarten to first grade, after one year, did
not achieve any improvement in nutritional status®.
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However, there are no reports on younger children,
nor are there any programs of longer duration than
those described.

In 2009, the HaViSa UC Program (for “Habitos de
Vida Saludable”, in Spanish), aimed at the early pro-
motion of healthy eating habits and physical activity
in infants and preschoolers, was implemented in three
Early Education centers of the Pontifical Catholic Uni-
versity of de Chile, in order to promote a better health
and to prevent obesity.

The objective of this study was to describe the re-
sults of this program, ten years after its inception.

Subjects and Method

A retrospective, quasi-experimental, longitudinal
design study was conducted to assess changes in the
prevalence of obesity and overweight, before and after
the implementation of the HaViSa UC program, bet-
ween 2009 and 2019.

Data from children attending the three UC early
education centers were included. Each center is loca-
ted near or within a university campus (Casa Central,
Oriente and San Joaquin), where children of adminis-
trative, academic staff, and students of the University
and/or UC-Christus Health Network attend. The sam-
ple was composed by all the children in attendance du-
ring the days of the nutritional assessment in March of
each year. Children with incomplete information were
excluded.

We recorded age (in months) and gender (F/M) as
demographic variables and anthropometric standardi-
zed assessments made by two nutritionists (CO, YA).

We included the following variables: weight
(grams), height (cm), and z-scores of weight/age
index (zW/A), height/age (zH/A), weight/height
(zZW/H), and body mass index (zBMI). Nutritional
status was defined according to WHO reference 2006
(27): obesity (zZW/H > +2), overweight (zZW/H +1 to
+1.99), eutrophy (zZW/H -0.99 to +0.99), risk of un-
dernutrition (-1 to -1.99), and undernutrition (< -2).
For the last two variables, zZW/A was used in children
younger than one year and zZW/H in children older
than one year.

We considered prematurity to correct the chrono-
logical age and, in children with Down’s syndrome, we
used specific curves*.

Maternal age and educational level were registe-
red, the second one as a measure of socioeconomic
status (SES). The average maternal age in 2009 was
34.6+5.4 years old, 10.9% completed High school,
45.5% Technik school and 43.6% had a University
grade. 99.9% of the children had a full preschool day
attendance.
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HaViSa UC Program Description

The following actions were gradually implemented
in all centers:

1. Assessment of nutritional status and

communication with parents

A nutritionist interviewed the parents upon ente-
ring the program with a questionnaire on eating habits
and physical activity. She then updated the measu-
rement instruments and did an anthropometric as-
sessment in March, July and December, each year. A
printed report was also sent to the parents about their
child’s nutritional status and its evolution, as well as an
invitation to interview in the case of detecting malnu-
trition or weight excess.

2. Healthy eating

We promoted breastfeeding (BF)*~!, developing a
register of breastfed infants, a guide for the extraction
and delivery of breast milk, together with guidelines for
conservation, handling, and administration at the cen-
ter. A breastfeeding room was adapted in each center
according to the MINSAL 2000 breastfeeding manual,
and from 2017, these rooms were equipped based on
the MINSAL Implementation Guide of the same year.

To assure food safety, we examined and updated
the facilities for the food and milk formula preparation
services (SEDILES, RSA. DS977/96), as well as develo-
ped a safe practices manual, With periodic monitoring
and annual laboratory tests for the staff.

We carried out a baseline assessment of the quali-
ty and quantity of complementary foods, which led to
the development of food plans in line with the recom-
mendations from: FAO-WHO 2000, MINSAL Child
Nutrition Guide 2007 and its 2016 updated version.
We placed a special emphasis on including traditio-
nal foods***, achieving gradual adaptation and good
adherence. Monthly reports were published in the
notice board and the daily intake record in the child’s
diary.

Commercial sweetened juices were replaced by
cooked fruit water and later by fresh water from water
dispensers®*®¥. The type and concentration of milk for-
mulas were homogenized and adapted to nutritional
status. For overweight and obese children from 6 to 12
months old, cereal was not added to milk. Semi-skim-
med milk for 12 to 24 months old and skimmed milk
for the older®. Snacks sent from home were replaced
with fresh fruit provided by the center, and healthy bir-
thday guidelines were sent to parents.

A respectful style of feeding was promoted, with
individual and group child participation®. In the case
of food rejection, it was not replaced by an alternative
food or milk, giving a little earlier the next feed.
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3. Promoting an active lifestyle**-*>

The nap or sleep time was reduced from 120 to 90
minutes per day. The use of entertainment movies was
suspended, and active play was increased to 15-20 mi-
nutes per day, depending on the level. For those over 2
years old, a weekly 30-minute class was set up, conduc-
ted by a physical education teacher.

4. Education to encourage healthy living habits

Educational activities for children included play
sessions about water, fruit, and vegetable consump-
tion*?, family meals®, and feeding structure (timing
and quality). As homework, we implemented tokens,
a frequency schedule, a placemat for coloring healthy
lunch servings, as well as fruit preparation work-
shops, a workshop with the chef, and a weekly visit
to the vegetable garden in one center. In addition,
sessions on active play (walking, running, and jum-
ping, children games and circle games [ring a ring o’
roses like]), folklore, sports, and less time spent on
screens®.

For the first meeting of the year, a video presenta-
tion of the HaViSa program was presented to the pa-
rents , complementing the information included in the
kindergarten regulations. We developed printed mate-
rial that was attached to each assessment report: antici-
pation guidelines in March, a guide for meal composi-
tion and frequency in July, and recommendations for
summer holidays and future school life, in December.
A recipe book with the meals that children eat in the
centers, was sent to their parents. Also, a recipe book
was made with the meals received by children in kin-
dergarten (December 2019).

In addition, we organized educational and training
activities on food safety, eating disorders, allergies, and
other agreed-upon topics, twice a month for food ser-
vice personnel and once a month for the preschool tea-
chers and technical staff.

Statistical analysis

The prevalence of the different nutritional sta-
tuses was described for each annual assessment bet-
ween 2009 and 2019. The distribution of z-scores
for anthropometric indexes was analyzed using the
Ryan-Joiner test and, for each annual assessment, we
described averages and SD. Differences according to
sex, age, and center were analyzed through the ANO-
VA for the numerical variables (Fisher’s exact test
and Tukey’s post hoc test) and Chi-squared test for
the categorical ones. Prevalence of overweight and
obesity in the HaViSa program 2019 were compared
with those reported nationally, using the test of one
proportion (95% CI). A p <0.05 value was considered
significant. We used for the analysis the Minitab17
software.
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Ethical aspects

This study was conducted following the ethical
standards of the Declaration of Helsinki (1975 and
reviewed in 1983) and was approved by the Research
Ethics Committee of the Faculty of Medicine, Catholic
University of Chile, (#15-007), with exemption from
informed consent. Information on the program was
provided through the regulations given to parents
when their children enter the centers in March of each
year. The privacy of sensitive data was respected for the
records of the bases and the statistical analyses carried
out.

Results

Table 1 describes the main characteristics of the
sample, in March during the ten years of the program.
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The sample size was similar, with a constant propor-
tion of females, close to 49%. The age was similar
across the time, being 14% younger than 12 months,
30% between 12 to 24 months, 28% between 2-3 years
and 27.7% over 3.

Figure 1 shows the evolution of the prevalence of
nutritional status in March each year, with a rapid de-
crease from 8.6% (2009) to 3.5% (2013), followed by
a slight increase and small fluctuations, up to 4.7% in
2019 (p = 0.038). Overweight decreased from 32.7% to
24% and remained stable at 23.8% in 2019 (p = 0.000).
Therefore, obesity and overweight decreased ove-
rall from 41.2% to 28.5% (p = 0.000). During these
ten years, malnutrition was between 1.1% and 8.8%,
corresponding mostly to a group of infants with low
weight, and only one case with zZW/H lower than -2. In
general, the proportion of eutrophic children increa-
sed from 56.9% to 67.4%.

Table 1. Characteristics of infants and preschoolers attending UC nurseries and preschool centers between 2009 and 2019

Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
n 267 259 297 320 319 336 319 347 370 357 319
Age 27.7 28.74 29.14 27.9 27.7 27.9 25.4° 25.4° 25.3P 25.9 26.2
(months)’ +14.8 +14.1 +14.8 +14.7 +13.6 +13.8 +11.7 +12.4 +11.9 +11.1 +11.9
Girls (%) 48.7 51.0 50.8 48.7 49.8 50.3 47.3 51.6 48.2 47.9 50.5
Preterm 11 13 8 10 1 4 2 6 10 8 7

(%) (4.1) (5.0) (2.7) (3.1) (0.3) (1.2) (0.6) (1.7) (2.7) (2.2) (2.2)
Down S. 0 1 1 1 1 3 1 3 B 1 1

(%) (0) (0.4) (0.3) (0.3) (0.3) (0.9) (0.3) (0.9) (0.8) (0.28) (0.3)
Twins 8 4 6 0 2 2 6 6 6 4

(%) (2.2) (3.1) (1.3) (1.9) (0) (0.6) (0.6) (1.7) (1.6) (1.6) (1.1)

"Mean = SD. #Age in 2010 and 2011 was higher than the other years (p < 0.05). PAge in 2015, 2016 and 2017 was lower than the other
years (p < 0.05).

100
90
80
70
60
50
40
30
20
10

Percentage

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

OLow weight DO Normal ™ Overweight

® Obesity

Figure 1. Prevalence of nutritional sta-
tus in infants and preschoolers attending
UC nurseries and preschool centers from
2009 to 2019*. Obesity: zZW/H score > +2.
Overweight: zZW/H score +1 to +1.99. Low
weight: zZW/H < -1 (WHO reference 2006).

*The prevalence of obesity (Chi2 test,
p = 0.038); in 2009 was higher than in 2010,
2012, 2013, 2017 (p < 0.05) and 2019
(p = 0.05). ** The prevalence of overweight
+ obesity (Chi2 test, p = 0.000); in 2009 was
higher than the other years except 2014 y
2018.
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Table 2. Anthropometric indicators in infants and preschoolers attending UC nurseries and preschool centers, from 2009 to

2019
Year 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
N 267 259 297 320 319 336 319 347 370 357 319
z W/H 0.844 0.32¢ 0.598 0.36¢ 0.36¢ 0.658 0.55¢8 0.60°8 0.598 0.678 0.558
+0.94 +0.91 +0.87 +0.88 +0.88 +0.88 +0.84 +0.87 +0.79 +0.80 +0.87
z H/A -0.36 0.03¢ -0.25 -0.118 -0.11 -0.26 -0.36 -0.41 -0.47 -0.30 -0.32
0.96+ +1.08 +0.98 +0.98 +0.96 +0.90 +0.91 +0.94 +0.91 +0.90 +0.9

ZW/H: z- score for Weight/Height index. zH/A: z-score for Height/Age index (OMS 2006 Growth curves), as Mean + SD. AzZW/H in 2009 was
higher than all the other years (p < 0.001). 8zH/A in 2010 and 2012 were higher than the other years except for 2013 (p < 0.005), ANOVA

and Fisher tests.

The proportion of low stature ranged from 1.56 to
5.05% and of tall stature from 0 to 3.44%.

zW/H had a greater decrease in the first 4 years of
the program, with a slight increase and stabilization af-
terward, globally, between 2009 and 2019, it fell from
0.84 + 0.94 to 0.55 + 0.87 (p = 0.0004), with a diffe-
rence of -0.29 + 0.07 (-0.43; -0.15), p = 0.000. zH/A
increased from -0.36 + 0.87 to -0.32 + 0.90, with a di-
fference of 0.036 + 0.08 (-0.12; 0.19) p > 0.05. Table 2
shows the averages of both anthropometric indexes for
each year and Figure 2 graphs their evolution.

When comparing the different centers according
to zZW/H, we observed a similar trend towards impro-
vement, although with heterogeneity in the first years.
There was a higher zZW/H in one center where 68%
of parents have administrative responsibilities, and
a lower zZW/H in another center where 80% perform
professional or academic work, however, the differen-
ce was only significant in 2016 and, the last three years,
the three centers presented similar results (Figure 3).

There was no difference in the frequencies of
overweight or obesity or zZW/H regarding sex. In re-
lation to age, there was a trend towards a higher
proportion of malnutrition due to excess (obesity +
overweight) in children older than two years of age, but
the difference was significant ... only in 2009 and 2014.
Also, the zZW/H was higher in those children older than
two two years during the first period, although without
difference in the last three years (Figure 4).

Figure 5 shows the frequency of nutritional status
in the UC centers in March 2019, as well as the latest
national prevalence figures available from the cen-
ters of the National Nursery Schools Board (JUNJI)
in 61,000 children, year 2019'%, Fundacién Integra in
92,000 children, 2018", and the report of the Minis-
try of Health, MINSAL, in 922,000 children younger
than 6 years, under well-child care in the Public Health
System in 20172 In the HaViSa UC centers, there was
a lower and significant prevalence of malnutrition due
to excess.
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Figure 2. Average of zZW/H and zH/A scores in infants and preschoolers atten-
ding UC nurseries and preschool centers from 2009 to 2019*.

ZW/H: z-Score for Weight/Height. zH/A: z-score for Height/Age (WHO refe-
rence, 2006). “zZW/H in 2009 was higher than zZW/H of each of the other years
(p < 0.001). A~zH/A in 2010 and 2012 were higher than the other years, except
2013 (p < 0.005), ANOVAR Fisher tests.

As expected, the analysis of the new cases entering
each year were younger than those already attending
the centers, with an age of 19.1+12.7 months for new
cases vs. 30.6x11.7 months for the old ones (p = 0.000).
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=
z
N
Figure 3. Average in ZW/H score in infants and preschoo-
lers attending three different UC nurseries and preschool 1
centers from 2009 to 2019*. * * * * *
) ) Center ;23 123 123 123 123 123 123 123 123 123 123
2W/H: z-Score for Weight/Height (WHO reference, 2006). Year 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
1,2,3: PUC Centers. *Difference between at least two of
the centers in each year, (ANOVA, p < 0.005).
1.50
1.25-
1.00 4 %
= 075 % } }
= , 11 }
N 0.50 “ ‘ %
Figure 4. Average in zZW/H score by age, in infants and 025 * {
preschoolers attending UC nurseries and preschool centers ’ ‘
from 2009 to 2019*
0.00 -
2W/H: z-Score for Weight/Height (WHO reference, 2006). * * * * * *
1: Children younger than two years old, 2: Children 2 or 12 12 12 132 12 12 i3 12 i2 i3 12
more years old. The lines join the averages of both age 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
groups for each year. *Significant differences (T-test,
p < 0.05).

New children had a higher frequency of malnutrition
and a lower frequency of obesity or overweight, di-
fference that was significative only in 2010 and 2011
(Chi%, p =0.001 and p = 0.000). However, the zZW/H of
new children increased between 2010 and 2019, from
0.39+0.85 to 0.59+ 0.82, with a difference of 0.20+0.08
(CI: 0.0415; 0.3578 and p = 0.013).

Discussion
This study shows the results of an obesity preven-

tion program implemented in three early education
centers for over ten years, which was associated with a
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decrease in overweight by 27% and in obesity by 45%.
This drop in the prevalence of -8.76% and -3.91%
respectively, has been significant and stable, which is
considered a success, considering that in Chile the pre-
valence of overweight has increased in children under
6 during this period by +0.74, and obesity by +2.28%?.
The program implemented actions aimed at im-
proving both eating and physical activity habits to-
gether, which, with moderate evidence, works better in
children under 6 years of age’®. It is also in line with re-
cent studies on obesity prevention from the first year of
life*', which favors the continuity and better outcome
of strategies applied afterward. It is a multidimensional
intervention, involving different measures.
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Most of the changes implemented were structu-
ral, in other words, whose mechanism of action is in-
dependent of the actions or wishes of the individual
or her/his family. Some examples include changing
commercial juices to water dispensers or the snack
previously sent from home to a fruit provided by
the center, as well as decreasing the food servings or
changing to skim milk in those over two years of age
with obesity.

There were also activities dependent on the will or
action of the individual or family (agentic), correspon-
ding to educational activities, such as guides and re-
commendations sent to the home, sending placemats
with the size food serving or educational workshops.
Others were mixed actions, which involve environ-
mental changes, but the subject still has decision-ma-
king power (e.g., exercise devices at the kindergarten,
or the incorporation of physical education class). Since
children stay for a significant proportion of their daily
lives in the centers, structural measures are probably
the most effective in the short term and educational
actions, most of the mixed type, in the medium and
long term.

It is important to consider that prevention pro-
grams should not increase disparities, that is, they
should not only favor groups with a lower risk of
obesity**. The homogeneous response in the last three
years of the three centers in our sample, with diffe-
rent socioeconomic levels, is an indirect indicator of
the absence of this effect. Another undesirable conse-

ORIGINAL ARTICLE

Figure 5. Comparison of nutritional sta-
tus prevalence in infants and preschoolers
attending UC nurseries and preschool
centers in 2019, with those available
nationally.

Obesity: zZW/H score > +2. Overweight:
ZW/H score +1 to +1.99. Low weight:
ZW/H < -1 (WHO reference 2006). *The
prevalence of obesity in HaViSa PUC
centers was lower than the other three
reports (p. 0.000). **The prevalence of
overweight in HaViSa PUC centers was
lower than F. Integra (p. 0.005).

quence may be an increase in underweight children,
but although in these 10 years there was a slight in-
crease in malnutrition from 1.87 to 4.08% (+2.21%),
this was comparable to the increase from 2.7% to
4.4% (+1.7%) reported in children under 6 years of
age in the care of the Chilean public system?. This
subgroup was especially monitored, and almost all
had zZW/H between -1 and -1,7. They were premature
babies, twins, or children with chronic pathologies, as
well as a number of children with constitutional thin-
ness, a physiological condition in which overfeeding
is not recommended.

The main strength of this program is its perma-
nent nature, an essential characteristic for maintai-
ning favorable results, since facing the highly obe-
sogenic environment, which presents slow impro-
vement, it requires the constant encouragement of
healthy living habits. Another important advantage
is its implementation during the initial period of life
when the change of habits and family adherence are
favored*. The fact that the program is multidimen-
sional also represents a strength, since it includes
changes in diet and physical activity, and covers all
participants from an educational point of view: chil-
dren, kindergarten staff and the family. Constant tra-
ining of professionals and staff at the centers is essen-
tial, as well as raising their awareness of the need for
good self-care.

A limitation of this study is the lack of a control
group as well as the analysis of annual cut-off in diffe-
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rent groups of children. However, the good results in
terms of the stability and long duration of this program
contrast with what has happened nationally with this
pandemic. In order to evaluate the results longitudina-
lly, we are developing an analysis of the growth trajec-
tories of the children who completed a stay of at least
two years in the centers.

Another limitation is the lower representativeness
of this sample since it is made up of children of admi-
nistrative and academic staff and students, therefore,
the proportion of families with a lower socioeconomic
level is lower than that of the general population, which
represents a risk factor for obesity*’. Despite this, at the
beginning the frequencies of obesity and overweight
were similar to the national prevalence, achieving an
important initial decrease that, with minor fluctua-
tions, has remained stable, while they have increased in
the general population.

This good initial response was probably due to the
fast and effective implementation of dietary changes,
the entry of infants who were less overweight or obese
in 2010 and 2011, who were immediately incorporated
into the program, as well as the leave of children with
prolonged overweight ... and possibly, a lower rever-
sibility.

The increase in overweight after 2013 (although at
a lower level than initially) may be due to the annual
entry of children with higher zZW/H from that year on-
wards, who, although not more frequently diagnosed
as overweight or obese when entering to the program,
easily fell into these categories. The need for ongoing
education of the environment and the updating of the
strategies implemented also plays a role, in the face of
an external environment that holds many obesogenic
risk factors.

One aspect to consider is the variety of interven-
tions that we added and adapted over time to the Ha-
ViSa program, which does not allow attributing the
favorable effect achieved to specific measures. Howe-
ver, on the one hand, we applied the best available
evidence to the changes implemented'>* and, on the
other hand, it was necessary to face the new needs of a
project that became a permanent program.

Regarding the aspects to improve, we must increa-
se physical activity, which poses the next challenge of
studying the level of physical activity at home, and take
action according to the results, stimulating a decrea-
se in sedentary lifestyles and especially the time spent
on screens’®*. There is also a need for ensuring that
the advances made are not lost upon entering school,
which is a critical time of increasing independence and
influence of peers and the environment.

During this period, we think that the favorable
effect of close and regular information to parents
has been useful to timely report the acceleration of
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weight gain and to provide tools for improving when
the child is younger and/or has less overweight. One
factor that influences the nutritional worsening is the
decrease or absence of regular health check-ups at
school age, which affects the perception of the pro-
blem®.

Although this program is a targeted intervention, it
has been successful in reducing obesity in this sample
of infants and preschoolers. We recognize that there
is a need for coordinated population health policies
that favor healthy environments in terms of food and
physical activity and that these are more cost-effective,
however, there must be a permanent commitment
from the whole of society. Through this report, we
hope to provide preventive tools that are useful to pu-
blic institutions that take care of children of this age, in
order to develop joint efforts and become educational
establishments that truly promote health.

In conclusion, this study shows that 10 years af-
ter the implementation of the HaViSa prevention
program, there has been a significant and permanent
decrease in obesity and overweight in these three cen-
ters.

Ethical Responsibilities

Human Beings and animals protection: Disclosure
the authors state that the procedures were followed ac-
cording to the Declaration of Helsinki and the World
Medical Association regarding human experimenta-
tion developed for the medical community.

Data confidentiality: The authors state that they have
followed the protocols of their Center and Local regu-
lations on the publication of patient data.

Rights to privacy and informed consent: This study
has been approved by the corresponding Research
Ethics Committee, which according to the characte-
ristics of the study has exempted the use of informed
consent.

Financial Disclosure

The HaViSa Program has been funded by the Staff Be-
nefits Department of the Pontificia Universidad Cat6-
lica de Chile.

Acknowledgments

We thank the teachers and all the staff of the Nurseries
and Preschool Centers of the Pontificia Universidad



Obesity - Barja S. et al

Catolica de Chile, for their permanent collaboration
in carrying out the field work, since the beginning of
the HaViSa Program in March 2009. To the university
authorities for their ongoing support. To the Compu-
ter Science Department and the Design Department,

References

1.

10.

11.

ENCUESTA NACIONAL DE SALUD
2016-2017. https://www.minsal.cl/wp-
content/uploads/2017/11/ENS-2016-17.
pdf

Estado Nutricional Nifios y Ninas
Menores de 6 anos y Mujeres Gestantes.
Poblacién Bajo Control en el Sistema de
Salud de Chile. Censo diciembre de 2017.
http://www.bibliotecaminsal.cl/vigilancia-
del-estado-nutricional-de-la-poblacion-
bajo-control-y-de-la-lactancia-materna-
en-el-sistema-publico-de-salud-de-chile/
JUNAEB, Mapa Nutricional 2018. https://
www.junaeb.cl/mapa-nutricional

Guo SS, Roche AF, Chumlea WC, Garner
JD, Siervogel RM. The predictive value
of childhood body mass index values for
overweight at age 35 y.0. Am J Clin Nutr.
1994;59: 810-9.

Whitaker RC, Wright JA, Pepe MS,
Seidel KD, Dietz WH. Predicting obesity
in young adulthood from childhood

and parental obesity. N Engl ] Med.
1997;25;337:869-73.

Sharma V, Coleman S, Nixon J, et al.

A systematic review and meta-analysis
estimating the population prevalence

of comorbidities in children and
adolescents aged 5 to 18 years. Obes Rev.
2019;20:1341-9.

Mead E, Brown T, Rees K, et al.

Diet, physical activity and behavioral
interventions for the treatment of
overweight or obese children from the age
of 6 to 11 years. Cochrane Database Syst
Rev. 2017;6:CD012651.

Barja S, Nuiiez E, Velandia S, Urrejola P,
Hodgson MI. Adherencia y efectividad

a mediano plazo del tratamiento de

la obesidad infantil. Rev Chil Pediatr.
2005;76:151-58.

Moraga F, Rebollo MJ, Bérquez P,
Ci4ceres J, Castillo C. Tratamiento de la
obesidad infantil: Factores prondsticos
asociados a una respuesta favorable. Rev
Chil Pediatr 2003;74:374-80.

Must A, Jacques PF, Dallal GE, Bajema
CJ, Dietz WH. Long term morbidity

and mortality of overweight adolescents:
a following of the Harvard Growth
Study of 1992 to 1935. N Engl J of Med.
1992;327:1350-55.

Reilly JJ, Kelly J. Long-term impact of

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

learning.

overweight and obesity in childhood and
adolescence on morbidity and premature
mortality in adulthood: systematic review.
Int J Obes (Lond). 2011;35:891-8.
Evaluacién nutricional 2019. Junta
nacional de jardines infantiles, JUNJI,
Regién Metropolitana. Ministerio de
Educacion. Chile.

Reporte 2018. Situacién nutricional de
ninos y nifias, Fundacién INTEGRA.
http://www.integra.cl/wp-content/
uploads/2019/05/REPORTE_2018_
FINAL2.pdf

Barlow SE, and the Expert Committee.
Expert Committee Recommendations
Regarding the Prevention, Assessment
and Treatment of Child and Adolescent
Overweight and Obesity: Summary
Report. Pediatrics. 2007;120:S164-S192.
Brown T, Moore TH, Hooper L, et al.
Interventions for preventing obesity in
children. Cochrane Database Syst Rev.
2019;7(7):CD001871.

Hoelscher DM, Kirk S, Ritchie L,
Cunningham-Sabo L. Academy Positions
Committee. Position of the Academy of
Nutrition and Dietetics: interventions for
the prevention and treatment of pediatric
overweight and obesity. ] Acad Nutr Diet.
2013;113:1375-94.

Steinberger ], Daniels SR, Hagberg

N, et al. Cardiovascular Health
Promotion in Children: Challenges and
Opportunities for 2020 and Beyond: A
Scientific Statement from the American
Heart Association. Circulation.
2016;134:€236-€255.

Pérez-Escamilla R, Lutter CK, Rabadan-
Diehl C, et al. Prevention of childhood
obesity and food policies in Latin
America: from research to practice. Obes
Rev. 2017;18 Suppl 2:28-38.

Cushing CC, Brannon EE, Suorsa KI,
Wilson DK. Systematic Review and
Meta-Analysis of Health Promotion
interventions for children and adolescents
using an ecological framework. J Pediatr
Psychol. 2014;39:949-62.

Pérez Escanilla and Kac G. Childhood
obesity prevention: a life-course
framework. Int ] Obes. 2013;3:53-S5.
Volger S, Rigassio Radler D, Rothpletz-
Puglia P. Early childhood obesity
prevention efforts through a life course
health development perspective:

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

ORIGINAL ARTICLE

for their expert help. To the parents, for their good
reception of the reports, educational material, and ac-
tivities that we send to home. To all the children who
attend to the centers, being always fertile ground of

A scoping review. PLoS One.
2018;13:€0209787.

Hu Y, He JR, Liu FH, et al. Effectiveness
of a Kindergarten-Based Intervention for
Preventing Childhood Obesity. Pediatrics.
2017;140; pii:e20171221.

Hassink SG. Early Child Care and
Education: A Key Component of Obesity
Prevention in Infancy. Pediatrics.
2017;140:1-3.

O’Brien M, Nader PR, Houts RM, et

al. and the NICHD Early Child Care
Research Network. The Ecology of
Childhood Overweight: A 12-Year
Longitudinal Analysis. Int ] Obes (Lond).
2007;31:1469-78.

Kain J, Uauy R, Concha F, et al. School-
based obesity prevention interventions
for Chilean children during the past
decades: lessons learned. Adv Nutr.
2012;3:616S-218.

Vio F, Salinas J, Montenegro E, Gonzalez
CG, Lera L. Efecto de una intervencién
educativa en alimentaci6n saludable en
profesores y nifios preescolares y escolares
de la regién de Valparaiso, Chile. Nutr
Hosp. 2014;29:1298-304.

The WHO Child Growth Standards.
https://www.who.int/childgrowth/en/
Patro-Got b B, Zalewski BM,

Kotodziej M, et al. Nutritional
interventions or exposures in infants
and children aged up to 3 years and their
effects on subsequent risk of overweight,
obesity and body fat: a systematic

review of systematic reviews. Obes Rev.
2016;17:1245-57.

Arenz S, Ruckerl R, Koletzko B, von Kries
R: Breast-feeding and childhood obesity
- a systematic review. Int ] Obes Relat
Metab Disord. 2004;28:1247-56.

Horta bl, Bahl 1, Martines JC, Victora
CG. Evidence on the long-term effects
of breastfeeding: systematic review

and meta-analyses. World Health
Organization 2007. ISBN 978 92 4
159523 0. WHO Press, World Health
Organization.

Oyarzin MF, Barja S, Dominguez MA,
Villarroel L, Arnaiz P, Mardones F.
Lactancia materna, obesidad y sindrome
metabdlico en la edad escolar. Rev Chil
Pediatr. 2018;89:173-81.

Guia de alimentacién del nifio(a) menor
de 2 anos y gufa de alimentacién hasta

361

ebitoriaL_qiku



ORIGINAL ARTICLE

33.

34.

35.

36.

37.

38.

362

la adolescencia. Ministerio de Salud,
Chile. http://www.crececontigo.gob.
cl/wp-content/uploads/2016/01/Guia-
alimentacion-menor-de-2.pdf

Butte NF. Impact of infant feeding
practices on childhood obesity. ] Nutr.
2009;139:412S-68S.

Gidding S, Dennison BA, Birch LL,

et al. Dietary Recommendations for
Children and Adolescents: A Guide for
Practitioners: Consensus Statement
from the American Heart Association.
Endorsed by the American Academy of

Pediatrics. Circulation 2005;112: 2061-75.

Laving AR, Hussain SR, Atieno DO.
Overnutrition: ;Does Complementary
Feeding Play a Role? Ann Nutr Metab.
2018;73(suppl 1):15-8.

Scharf RJ, DeBoer MD. Sugar-Sweetened
Beverages and Children’s Health. Annu
Rev Public Health. 2016;37:273-93.
Fidler Mis N, Braegger C, Bronsky

J, et al. Sugar in Infants, Children

and Adolescents: A Position Paper of

the European Society for Paediatric
Gastroenterology, Hepatology and
Nutrition Committee on Nutrition. J
Pediatr Gastroenterol Nutr. 2017;65:681-
96.

Dougkas A, Barr S, Reddy S, Summerbell
CD. A critical review of the role of

milk and other dairy products in the

ebitoriaL_qiku

39.

40.

41.

42.

43.

44,

development of obesity in children and
adolescents. Nutr Res Rev. 2019;32:106-
27.

Golden NH, Schneider M, Wood C;
Committee on nutrition; Committee

on adolescence; Section on obesity.
Preventing Obesity and Eating Disorders
in Adolescents. Pediatrics. 2016;138:e1-
el0.

Council on Sports Medicine and Fitness;
Council on School Health. Active healthy
living: prevention of childhood obesity
through increased physical activity.
Pediatrics. 2006;117:1834-42.

De Ferranti SD, Steinberger J, Ameduri
R, et al. Cardiovascular Risk Reduction
in High-Risk Pediatric Patients: A
Scientific Statement from the American
Heart Association. Circulation.
2019;139:e603-e634.

Steinberger J, Daniels SR, Hagberg

N, et al. Cardiovascular Health
Promotion in Children: Challenges and
Opportunities for 2020 and Beyond: A
Scientific Statement from the American
Heart Association. Circulation.
20165134:€236-€255.

Engberg E, Figueiredo RAO, Rounge TB,
Weiderpass E6 Viljakainen H. Heavy
screen users are the heaviest among
10,000 children. Sci Rep. 2019;9:11158.
Zemel BS, Pipan M, Stallings VA, et al.

45.

46.

47.

48.

49.

Obesity - Barja S. et al

Growth Charts for Children with Down
Syndrome in the United States. Pediatrics.
2015;136:€1204-11.

Venturelli F, Ferrari F, Broccoli S, et al.
The effect of Public Health/Pediatric
Obesity interventions on socioeconomic
inequalities in childhood obesity: A
scoping review. Obes Rev. 2019;20:1720-
39.

Campbell KJ, Hesketh KD, McNaughton
SA, et al. The extended Infant Feeding,
Activity and Nutrition Trial (InFANT
Extend) Program: a cluster-randomized
controlled trial of an early intervention to
prevent childhood obesity. BMC Public
Health. 2016;16:166.

Wu S, Ding Y, Wu F, et al. Socio-
economic position as an intervention
against overweight and obesity in
children: a systematic review and meta-
analysis. Sci Rep. 2015;5:11354.

Koletzko B, Brands B, Grote V, et al. Early
Nutrition Programming Project. Long-
Term Health Impact of Early Nutrition:
The Power of Programming. Ann Nutr
Metab. 2017;70:161-69.

Garcia T Andrea, Aspillaga C, Cruzat-
Mandich C, Barja S. Recomendaciones
de padres de ninos obesos en tratamiento
para el equipo de salud: estudio
cualitativo. Rev Chil Pediatr. 2017;88:
495-501.



