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ABSTRACT

We estimated trends in the prevalence of obesity and overweight among Chilean primary and secondary
students before and after Chile’s 2016 regulations on the marketing and availability of foods high in energy,
total sugars, sodium, or saturated fat. We used data from Chile’s Survey of Nutrition, which measured the body
mass index (BMI) of students in government-funded schools. Using BMI thresholds defined by the World
Health Organization, we calculated the prevalence of overweight and obesity for each year from 2013 to 2019
among students attending pre-kindergarten (age 4 years), kindergarten (age 5 years), first grade (6 years),
and ninth grade (14 years). In ninth grade students, overweight and obesity prevalence rose by 2 percentage
points over the 3 years after introduction of the 2016 regulations. In pre-kindergarten, kindergarten, and first
grade, overweight and obesity fell 1 to 3 percentage points 1 year after the regulations were introduced, but
rebounded to previous levels the next year. Chile’s food regulations were not followed by a sustained decline
in obesity in primary- and secondary-school students. Future research should examine whether and how
children in Chile and other countries maintain high levels of overweight and obesity despite food regulations

designed to reduce consumption of obesogenic foods and beverages.
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Since the 1980s, the prevalence of overweight and obesity has
increased dramatically in most countries, including Latin Amer-
ican countries such as Chile (1). Most evidence suggests that the
main cause of the global obesity epidemic is not reduction in
physical activity, but increase in consumption (2), especially of
processed foods and beverages that are low in fiber and high in
energy from fat and sugar (3).

Despite the important contribution of food and beverage
consumption to the obesity epidemic, governments often find
consumption challenging to regulate. Although laws meant to
promote physical activity enjoy broad support, if limited com-
pliance (4), laws intended to reduce consumption of processed
foods and beverages often meet resistance from the processed
food industry (5-7).

Even in the face of industry resistance, since June 26, 2016,
Chile has enforced a law designed to reduce consumption of

unhealthy processed foods and beverages, especially among
children younger than 14 years (8, 9). Chile’s regulations set
thresholds for energy, sodium, saturated fat, and total sugars per
100 g of food (or 100 mL of beverage), lowering limits in succes-
sive stages from 2016 to 2019. Stage 1 thresholds were enforced
in 2016 and 2017, lower stage 2 thresholds were enforced in
2018, and lower stage 3 thresholds have been enforced since
2019. Foods and beverages that exceed the thresholds: (i) can-
not be advertised on television or radio shows whose audience
is more than 20% children; (ii) cannot be packaged or adver-
tised with toys or cartoon characters; (iii) and must carry labels,
shaped like stop signs, that feature the Spanish word alto —
meaning both stop and high — warning that the contents are
high in calories, sugars, sodium, or saturated fat. Schools can-
not serve stop-sign foods and must provide nutrition education.
A public relations campaign encouraged children, adolescents,
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and parents to avoid stop-sign foods in favor of foods without
these signs (9).

Chile’s reforms received international media attention (10).
They were among the world’s most sweeping restrictions on
food marketing and showed that meaningful regulations could
be implemented despite resistance from the processed food
industry. Since 2016, Chile’s reforms have served as a model for
other countries, including Argentina, Israel, Mexico, Peru, and
Uruguay (11).

Previous studies have shown that Chile’s 2016 regulations
were followed by substantial changes in food content and
marketing. Some food brands stopped using toys and cartoon
characters in packaging and advertisements; others contin-
ued using such characters, but reduced regulated ingredients
to just below threshold levels (12, 13). Some products substi-
tuted non-caloric sweeteners, such as stevia, for sugar or corn
syrup (11). The energy, sugar, sodium, and saturated fat density
of foods and beverages served in schools (14), advertised on
television (15), and purchased in grocery stores declined sub-
stantially (16). Consumers moved away from products with
stop signs, especially if they had previously believed those
products to be healthy (11).

It is tempting to jump to the conclusion that Chile’s food
regulations were also followed by reductions in overweight
and obesity, but this has yet to be shown. In this report, we
estimate trends in overweight and obesity prevalence among
school-aged children and adolescents, before and after Chile’s
regulations were implemented in 2016.

METHODS

Data came from the Survey of Nutrition (Mapa Nutricional)
(17), which Chile’s National Board of School Aid and Schol-
arships (Junta Nacional de Auxilio Escolar y Becas (JUNAEB))
required all government-funded schools to conduct. In Chile,
government-funded schools include private as well as public
schools, since 90% of private schools receive government fund-
ing under Chile’s universal school voucher system. Despite its
name, the Survey of Nutrition does not collect information on
students” diets or foods available in school. Instead, physical
education and class teachers measure the height (in meters) and
weight (in kilograms) of children in pre-kindergarten (when
most children are aged 4 years), kindergarten (5 years), first
grade (6 years), and ninth grade (14 years). Since 2018, teachers
have also measured fifth graders, but our study does not include
this grade since it was not included before the 2016 food reforms.

We used data from 3 years before Chile’s food regulations
(2013) to 3 years after (2019). We stopped before 2020 when
many Chilean schools closed because of the coronavirus disease
2019 (COVID-19) pandemic when children gained weight. Over
this 7-year period, measurements were recorded for 85% of chil-
dren in participating schools and grades—an annual average
of 185 169 children per grade in 9 006 schools. Chile’s National
Board of School Aid and Scholarships did not report the rea-
son for non-participation, but most appeared to be at the school
level; that is, 15% of schools did not respond to the survey, but
within responding schools nearly all students participated in
the target grades.

Reports published by the National Board summarized the
percentage of girls and boys whose body mass index (BMI)
exceeded the World Health Organization (WHO) thresholds
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for overweight and obesity. WHO defines obesity as a BMI at
least two standard deviations above the age- and sex-specific
median for a reference population of non-obese United States
children measured between 1963 and 1970 (18). Overweight
was defined, similarly, as a BMI one standard deviation above
the age- and sex-specific median. To reduce recording errors,
survey administrators discarded heights, weights, and BMIs
that were so extreme as to be biologically implausible according
to cut-offs defined by WHO. For example, weights and BMIs
were discarded if they were more than five standard deviations
from the mean of an age- and sex-specific distribution that had
been transformed to normality (19).

We report trends in the percentage of participants in the Sur-
vey of Nutrition who were overweight or obese. We have not
reported the confidence intervals because the Survey aimed
to measure the whole population and not to make population
inferences from a random sample.

In Chile, the school year begins in early March and ends in
mid-December, with a break through February, which are sum-
mer months in the Southern hemisphere. BMI was measured
between May and October, that is, from 2 months before to 4
months after the implementation of Chile’s food reforms on
June 26, 2016. Because the 2016 BMI measurements would not
be much affected, if at all, by the food reforms, we treated 2016
as a baseline from which to measure the trends that followed the
reforms.

RESULTS

Table 1 shows the percentage prevalence of overweight and
obesity, by year and sex. Figure 1 graphs the trends in over-
weight and obesity prevalence for girls and boys separately. In
no grade was there a sustained decline in overweight or obesity
after Chile’s 2016 regulations were introduced.

Among children in pre-kindergarten, overweight and obe-
sity prevalence fell in the year after the 2016 regulations were
introduced, but then rebounded to previous levels thereafter.
For example, among pre-kindergarten girls, obesity prevalence
fell by 2.1 percentage points in the year after the reforms —
from 21.5% in 2016 to 19.4% in 2017 — but then rebounded to
2016 levels in 2018 (21.5%) and 2019 (21.7%). Likewise, among
pre-kindergarten boys, obesity prevalence fell by 3.1 percent-
age points in the year after the reforms — from 26.2% in 2016
to 23.1% in 2017 — but then rebounded to 2016 levels in 2018
(25.8%) and 2019 (26.2%). Overweight prevalence showed sim-
ilar trends in pre-kindergarten children.

Kindergarten trends were similar to pre-kindergarten trends
for both boys and girls, except that the initial drop in over-
weight and obesity was larger. Among kindergarten boys, for
example, obesity prevalence fell by 3.2 percentage points and
overweight prevalence by 3.0 percentage points between 2016
and 2017. However, both had returned to within 0.4 percentage
points of 2016 levels by 2019.

First grade trends were similar to pre-kindergarten and kin-
dergarten trends, except that the 1-year drop in overweight and
obesity prevalence was smaller in the first grade. For example,
among first grade boys, both overweight and obesity preva-
lence declined by just 0.7 percentage points between 2016 and
2017, before recovering to 2016 levels in 2018.

Among adolescents in the ninth grade, obesity prevalence
did not display even a transitory drop. Instead, the prevalence
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TABLE 1. Prevalence and change in of obesity and overweight (including obesity), by sex, grade, and year, Chile

Weight status/grade Prevalence, % Change in prevalence, %
2014 2016 2017 2016 to 2017 2016 to 2019
GIRLS
Obese
Pre-kindergarten 20.3 21.6 20.9 215 19.4 215 21.7 -2.1 0.2
Kindergarten 21.2 22.7 215 223 19.8 222 221 -2.5 -0.2
First grade 223 22.3 215 219 21.2 21.7 221 -0.7 0.2
Ninth grade 11.0 11.2 11.4 12.5 15.2 14.0 14.7 2.7 2.2
Overweight
Pre-kindergarten 47.7 47.4 47.2 481 46.6 47.8 48.0 -15 -0.1
Kindergarten 48.9 49.3 48.9 50.1 46.7 49.3 49.0 -3.4 -1.1
First grade 50.0 50.1 49.4 49.7 48.6 491 49.2 -1.1 -0.5
Ninth grade 414 42.4 42.8 44.2 471 46.3 46.9 2.9 2.7
BOYS
Obese
Pre-kindergarten 244 26.3 24.7 26.2 23.1 25.8 26.2 -3.1 0.0
Kindergarten 26.0 27.9 26.8 275 24.3 27.0 274 -3.2 -0.1
First grade 28.3 279 26.9 271 26.4 27.1 275 -0.7 0.4
Ninth grade 13.6 13.9 13.7 14.3 16.9 15.3 16.5 2.6 2.2
Overweight
Pre-kindergarten 52.4 52.5 51.4 52.4 50.8 51.8 52.4 -1.6 0.0
Kindergarten 53.1 53.9 52.6 53.9 50.9 53.2 53.5 -3.0 -0.4
First grade 53.7 53.5 52.8 52.6 51.9 52.6 52.7 -0.7 0.1
Ninth grade 45.7 46.9 46.2 46.2 45.2 46.5 48.2 -1.0 2.0

Note: Pre-kindergarten: age 4 years; kindergarten: age 5 years; first grade: age 6 years; ninth grade: age 14 years.
Source: Survey of Nutrition, 2023 (17).

of obesity rose 2.7 percentage points among girls and 2.6
percentage points among boys in the year after the reforms,
and remained higher than the 2016 levels until 2019. Over-
weight prevalence also rose by 2.9 percentage among the girls
between 2016 and 2017, and remained high through to 2019.
Among ninth grade boys, overweight prevalence fell by 1.0
percentage point between 2016 and 2017, but had risen to 2.0
percentage points higher than the 2016 level by 2019.

To summarize these results, we averaged the prevalence
across both sexes, all grade levels, and both weight statuses
(overweight and obesity). This average prevalence was 1.0 per-
centage points lower in 2017 than in 2016, but returned to 2016
levels in 2018 and rose to 0.5 percentage points higher than the
2016 levels by 2019.

DISCUSSION

It is encouraging that young children’s overweight and obe-
sity prevalence declined in the first year after Chile’s regulations
were introduced, but disheartening that the decline was not
sustained into later years. Yet transitory weight loss is common
for dietary interventions. Although it is tempting to suggest
that our 3-year follow-up did not give Chile’s policies long
enough to work, a longer follow-up was not possible because
the trajectory of obesity was altered by the COVID-19 pandemic
that began in year 4 (2020). In addition, the literature on dietary
interventions suggests that a 3-year period is more than long
enough to detect effects. Effective dietary interventions, when
they work, typically reduce weight in the first 6 to 12 months,
after which weight plateaus or rebounds (20). In other words,

the rebound we observed after 12 months among young chil-
dren in Chile is not unprecedented, except that it occurred in
an entire population after a policy change, rather than among
individual participants in a program or intervention.

A challenge to sustaining weight loss is that metabolic energy
expenditure often declines to balance reduction in energy intake
(21). Another challenge is that compliance with dietary restric-
tions often declines (22), in part because hormone secretions
change in ways that increase appetite and the reward value of
food, so that participants find ways to increase energy intake
to previous levels (23). In Chile’s new food environment, for
example, it might be possible for children and adolescents to
increase energy intake by increasing portion sizes, increasing
meal frequency, adding table sugar to food, or supplementing
school meals with food from home. Future research should
examine whether these responses occurred in Chile or other
countries implementing similar reforms.

Among Chilean adolescents, the failure to achieve even tran-
sitory weight loss is concerning, but also familiar. Adolescents
commonly resist authority and may respond to health warn-
ings by asserting their independence. Messages that appeal to
adolescent values such as autonomy and justice may be needed
to improve adolescent eating habits (20). In general, effective
messaging is needed because although Chile’s government
changed the food marketing and availability, ultimately the
decision of what to eat and drink lies with consumers.

It is not clear whether similar results can be expected in other
countries, but given the number of countries that have passed
laws similar to Chile’s in recent years, there will be several
opportunities to find out whether the effect of those laws on
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FIGURE 1.Trends in prevalence of obesity and overweight (including obesity) by sex and grade, 2013-2019, Chile

Notes: Food regulations were introduced in 2016 (dashed vertical line). Pre-kindergarten: age 4 years; kindergarten: age 5 years; first grade: age 6 years; ninth grade: age 14 years. Confidence intervals are not reported
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because the survey enrolled a population, not a sample.

Source: Survey of Nutrition, 2023 (17).
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obesity and overweight is similarly transient. We would sug-
gest that evaluators working in other countries track trends in
overweight and obesity prevalence, as well as changes in food
availability, food composition, and consumer behavior.

The main limitation of this study is that there was no com-
parison group of children who were not subject to Chile’s
food regulations. But this limitation is common to studies of
Chile’s food regulations, including studies of school meals (14),
advertising (15), and consumer purchases (16). Because food
regulations were implemented simultaneously throughout
Chile, evaluations commonly use a before-after design with no
control group. Such designs can show that changes occurred
after the 2016 regulations, but cannot prove (at least not sta-
tistically) that the regulations caused the changes. In principle,
it would be informative to compare Chile’s trends to trends in
similar countries, but the data to make such comparisons are
lacking; for example, Argentina, the country most comparable
to Chile, did not measure the heights and weights of early ele-
mentary students during the years covered by our study (2013 to
2019), and only measured 12-to-15 year-olds (similar to Chile’s
ninth graders) in 1 year (2018) (24). In short, single-country
trends may be the best evidence available. We note that, in the
United States, national obesity trends are regularly tracked to
gauge the effectiveness of public health policies, without mak-
ing comparisons with other countries, such as Canada.

Itis possible, therefore, that, although overweight and obesity
did not show a sustained decline after Chile’s 2016 regulations,
they might have increased, or increased more, if no regulations
had been enacted. However, Table 1 and Figure 1 show about
a 1 percentage point increase in overweight and obesity prev-
alence in the 3 years before Chile’s 2016 regulations, which is
not much different from the 0.5 percentage point increase that
occurred in the 3 years after 2016. In addition, the purpose of
the regulations was to reduce overweight and obesity preva-
lence absolutely, not just relative to what would have happened
otherwise.

A possible source of bias in this study was incomplete partic-
ipation by government-funded schools. Although the average
participation rate was high (85%), it varied across the years
from a low of 76% to a high of 93%. Varying levels of partici-
pation might have biased the estimated trends, particularly if
the decision to participate was correlated with the prevalence
of overweight or obesity (25). However, practically every sur-
vey has incomplete response and the participation rate in the
Survey of Nutrition was high compared with other available

Brief communication

sources. For example, 65% of heights, weights, and waist
measurements were missing from a survey of eighth graders
conducted by Chile’s Ministry of Education - the National
Study of Physical Education (Estudio Nacional de Educacién
Fisica). Trends in this physical education study were similar to
those reported in our study, but we chose not to report them
because the data on these measurements were incomplete.
Future research should examine whether and how children in
Chile and other countries maintain high levels of overweight
and obesity despite food regulations designed to reduce
consumption of obesogenic foods and beverages. Future
campaigns might use different messages for adolescents, and
might consider broadening the nutrients that are targeted by
regulations. For example, regulations might try to encourage
consumption of whole fiber and discourage consumption of
other refined carbohydrates (not just sugar) and unsaturated
(as well as saturated) fats. Even broader regulations might
push consumers away from processed foods entirely and
toward whole foods.

Availability of data. All code and data used to produce the
results in this article are available at https://osf.io/3zx26/.
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¢Disminuyé la obesidad infantil en Chile después de la introduccioén de las
regulaciones alimentarias en el 2016?

RESUMEN

Palabras clave

Se estimaron las tendencias en la prevalencia de la obesidad y el sobrepeso en estudiantes chilenos de
educacion primaria y secundaria, antes y después de las regulaciones introducidas en Chile en el 2016
sobre la comercializacion y disponibilidad de productos hipercaldricos, con un alto contenido de azucares,
sodio o grasas saturadas. Se utilizaron datos del Mapa Nutricional de Chile, una encuesta en la que se
midié el indice de masa corporal (IMC) de la poblacién estudiantil de las escuelas publicas. Tomando los
umbrales de IMC definidos por la Organizacién Mundial de la Salud, se calculé la prevalencia del sobrepeso
y la obesidad para cada afio entre el 2013 y el 2019 en estudiantes de jardin de infancia (4 afios), pree-
scolar (5 afios), primer grado (6 afios) y noveno grado (14 afios). En los estudiantes de noveno grado, la
prevalencia del sobrepeso y la obesidad aumenté en 2 puntos porcentuales durante los 3 afios posteriores
a la introduccién de las regulaciones del 2016. En el caso de los grupos de jardin de infancia, preescolar y
primer grado, el sobrepeso y la obesidad disminuyeron entre 1 y 3 puntos porcentuales un afio después de
la introduccion de las regulaciones, pero al afio siguiente volvieron a los niveles anteriores. La introduccion
de las regulaciones alimentarias de Chile no estuvo seguida de una disminucion continua de la obesidad
en la poblacién estudiantil de primaria y secundaria. En las investigaciones futuras se debera examinar si
la poblacién infantil de Chile y otros paises mantiene niveles altos de sobrepeso y obesidad a pesar de las
regulaciones alimentarias disefladas para reducir el consumo de productos y bebidas obesogénicos, asi
como las caracteristicas especificas que adopta este problema de salud.

Politica nutricional; mercadotecnia; nifio; obesidad; Chile.

A obesidade infantil diminuiu apdés a regulamentacao de alimentos de 2016

no Chile?

RESUMO

Palavras-chave

Foram estimadas tendéncias de prevaléncia da obesidade e do sobrepeso em alunos chilenos do ensino
fundamental e médio antes e depois da regulamentagdo de 2016 da propaganda e disponibilidade de
alimentos com alto teor caldrico ou ricos em agucares totais, sédio ou gorduras saturadas no Chile. Foram
utilizados dados obtidos da Pesquisa em Nutricdo do Chile, que aferiu o indice de massa corporal (IMC) de
escolares da rede publica. Com base nos limiares de IMC definidos pela Organizagdo Mundial da Saude
(OMS), calculou-se a prevaléncia anual de sobrepeso e obesidade em criancas na pré-escola (4 anos),
no jardim da infancia (5 anos), no primeiro ano (6 anos) e no nono ano (14 anos) em cada ano no periodo
entre 2013 e 2019. Entre os alunos do nono ano, a prevaléncia de sobrepeso e obesidade aumentou 2
pontos percentuais nos 3 anos que se seguiram a introducéo da regulamentacdo de 2016. Entre os alunos
da pré-escola, do jardim de infancia e do primeiro ano, ocorreu uma reducdo de 1 a 3 pontos percentuais
na prevaléncia de sobrepeso e obesidade um ano apos a introdugdo da regulamentagcédo, mas os niveis
voltaram a subir no ano seguinte. A regulamentacéo de alimentos ndo resultou em um declinio sustentado
da obesidade nos alunos do ensino fundamental e médio do Chile. Pesquisas futuras devem ser realizadas
para avaliar se, e como, a prevaléncia de sobrepeso e obesidade nas criangas chilenas e de outros paises
se mantém alta a despeito da regulamentagéo de alimentos visando a redugcédo do consumo de alimentos e
bebidas obesogénicos.

Politica nutricional; marketing; crianga; obesidade; Chile.
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