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Abstract
Objective: This article analyses the relationship between socio-economic status
and the prevalence of overweight and obesity in the primary school population
in Costa Rica.
Design: A National School Weight/Height Census was disseminated across Costa
Rica in 2016. The percentage of children who were overweight or obese was cal-
culated by sex, age and socio-economic indicators (type of institution: private,
public, mix; type of geographic location: rural, urban and the level of development
of the district of residence: quartiles). A mixed-effects multinomial logistic regres-
sion model and mixed-effects logistic regression model were used to analyse the
association between the prevalence of being overweight or obese and district
socio-economic status.
Setting: The survey was carried out in public and private primary schools across
Costa Rica in 2016.
Participants: In total, 347 366 students from 6 to 12 years were enrolled in public
and private primary schools.
Results: The prevalence of overweight and obesity among children was 34·0 %.
Children in private schools were more likely to be overweight or obese than
students in public schools (OR= 1·10 [1·07, 1·13]). Additionally, children were less
likely to be overweight or obese if attending a school in a district of the lowest
socio-economic quartile compared with the highest socio-economic quartile
(OR= 0·79 [0·75, 0·83]) and in a rural area compared with the urban area
(OR= 0·92 [0·87, 0·97]).
Conclusions: Childhood obesity in Costa Rica continues to be a public health
problem. Prevalence of overweight and obesity in children was associated with
indicators of higher socio-economic status.
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The excessive weight of children globally is one of the most
critical public health problems(1,2). From2010 to 2016, the per-
centage of overweight and obese people from 5 to 19 years of
age worldwide increased from 10% to almost 20%(3–5).
Subsequently, theWHO’s global goal of stopping the increase
in the overweight and obesity prevalence by 2025 is far from
being reached(2,4,6). Excessive weight has negative effects on
children in both the short and long term. In the short term, in
addition to depression and social problems, being overweight
or obese may encourage the early onset of chronic diseases
such as type 2 diabetes and metabolic syndrome; in the long
term, it is a predictor of obesity in adulthood, which has vast
economic and health implications(1,2).

Childhood obesity is not merely due to ‘bad choices’
taken by children, youth and their families. Obesogenic
environments are associated with urbanisation and global-
isation, which reduce physical activity and modify the diet
in children(6–12). Traditional diets containing a low amount
of processed foods have changed to diets high in ultra-
processed foods, resulting in higher energetic content, as
well as an increase in critical nutrients such as saturated fats
and simple sugars(2,3,11,13–15).

However, this environment does not affect all children
equally. When compared with high-income countries, an
increase in overweight and obesity prevalence in low-
and middle-income countries has been seen in the past
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decade(2,3). Additionally, in low- and middle-income coun-
tries, children from the highest socio-economic status have
a higher prevalence of overweight and obesity, which is
different from high-income countries, where the trend
is the opposite(5,10,16–20). A systematic review reported
socio-economic differences in overweight and obesity
trends among primary school age children. The same
review found mixed results about sex. Some studies
included in this systematic review found that socio-economic
differences in overweight and obesity did not differ by sex,
but other studies found discrepancies in boys, girls or both(20).

In Costa Rica, research published in 2017 using a sample
of female adults from two urban areas showed that in
female adults, the relationship between obesity and socio-
economic status (SES) is theopposite fromchildren as theper-
centage of obesity is higher in lower than in higher SES.

This research seeks to analyse the relationship between
SES and the prevalence of overweight and obesity in the
primary school population in Costa Rica.

Methods

Study design and data collection
Data for this analysis were derived from the 2016 Costa
Rican School Weight/Height Census (SWHC). The SWHC
was a national cross-sectional survey carried out jointly
by the Ministry of Health and the Ministry of Education,
from May to November 2016, in 2629 primary schools. A
nutritionist from the Ministry of Health developed the staff
training. In-person and virtual activities were used to
explain standardised procedures for measuring weight
and height, as well as procedures for logging data(21). At
the operational level, implementation was achieved
through the principals and school teachers using two vali-
dated forms. The first form, filled by Principals, collected
the general information of each primary school. The sec-
ond form collected the weight and height measurements
of each child.

Data collection was carried out through two mecha-
nisms: physical forms for schools that did not have com-
puter equipment or internet access and a digital form
through a web platform for those that did. Teachers used
new and standard anthropometric equipment to perform
weight and height measurements. This included a portable
stadiometer and an electronic scale with high capacity and
stability to ensure the accuracy of the results(21).

Each teacher collected the data and recorded the mea-
surements; meanwhile, the Ministry of Health staff carried
out supervision and monitored the data quality. Five per-
cent of all schools (n 130) were randomly selected. The
Ministry of Health personnel visited these schools and
evaluated the organisation and physical space for data col-
lection and techniques for measuring weight and height.

Children were measured with clothes on but without
shoes. Garments such as coats, necklaces or objects in their

pockets that could affect their weight, as well as hair ties or
hair clips that could affect good posture, were removed.
Two weight and height measurements were performed
for each child, by alternating weight, height, weight and
height. Weight or height measurements with differences
>200 g or 0·5 cm were repeated, and the data with the
greater difference were discarded based on the methodo-
logical guidelines created for the SWHC(21).

Population
The SWHC reached 406 021 students from 6 to 12 years,
enrolled in public and private primary schools, represent-
ing 91·1 % of the total primary school enrollment in 2016 in
Costa Rica. From the total observations, 58 655 (13·3 %)
were excluded due to reasons such as incomplete data like
missing date of birth, measurement day or measurement,
ages outside the evaluation range, differences between
the two height measurements > 0·5 cm and differences
between the two weight measurements greater than 200 g.
Table 1 presents the characteristics of the population
according to their nutritional status. The final sample used
in the analysis was 347 379 students. Details about obser-
vation exclusions are shown in Fig. 1.

Nutritional status
Children were classified according their nutritional status in
thin, normal, overweight and obese. For this study, nutri-
tional status was the dependent variable with two possible
categories: ‘With overweight or obesity’ and ‘without over-
weight or obesity.’ The average weight, average height and
age at the measurement date were used to determine this
classification. WHO Growth reference data for 5–19 years
were used(23). Children were classified as thin (BMI-for-age
z-score ≤ –2 SD), overweight (þ1 SD< BMI-for-age z-score
≤ þ2 SD) and obese (BMI-for-age z-score > þ2 SD).

Socio-economic data
Costa Rica is administratively divided into 477 districts.
Each district was described using the Population and
Housing Census 2011. Population and Housing Census
covered 94 % of the population of Costa Rica(24).

The geographic location type and development level
were assigned from the school district, using a previously
published methodology. A district is considered urban if
more than 80 % of its population lives in urban areas, mixed
if 20 to 80 % live in an urban area and rural if less than 20 %
of its population lives in urban areas(24). It should be noted
that in Costa Rica, the rural area is less developed than the
urban area(25). The level of development of the district was
classified using Basic Unmet Needs. The percentage of
people with at least one Basic Unmet Needs is used to mea-
sure poverty at the geographical level. It comprises four
dimensions: access to a decent shelter, access to a healthy
life, access to knowledge and access to other goods and
services(24).
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The type of institution was classified between public
and private. In Costa Rica, on average, children from fam-
ilies with high socio-economic status attend private
centres(26). For example, in districts classified as more
developed, 18 % of children attend private schools, com-
pared with less than 2 % in poorer districts.

Statistical analysis
STATA 14.0 (StataCorp) was used for all statistical analyses.
The percentage thinness in normal, overweight or obese
children was calculated by sex, age, type of institution, geo-
graphic location and level of development of the district of
residence divided into quartile. A χ2 test was used to esti-
mate the significance of the relationship between nutri-
tional status and each variable.

The mixed-effects multinomial logistic regression model
using the generalised structural equation modelling function
was conducted to obtain a relationship between being over-
weight and obese with children’s characteristics. The
response variable is multinomial with three possible out-
comes:(1) thinness or normal,(2) overweight and(3) obese,
where thinness and normal were set as a reference category.

A logistic regression regression model was used to
compare overweight/obesity prevalence by socio-
demographic factors. The cluster was the district. Two
separate analyses were performed to verify the robustness
of the results after changing the threshold (overweight or

Table 1 Demographic and socio-economic characteristics among Costa Rican children from schools: Censo Escolar 2016 according to their
nutritional status

Nutritional status

Height (cm)

Thiness Normal Overweight Obesity Total

n % n % n % n % n %

Sex * *
Boys 3231 1·8 111 502 62·5 34 077 19·1 29 601 16·6 178 411 51·4 134·2
Girls 3066 1·8 111 498 66·0 34 864 20·6 19 527 11·6 168 955 48·6 134·9

Age * *
6 years 440 1·6 19 091 71·5 4184 15·7 2968 11·1 26 683 7·7 118·8
7 years 796 1·4 40 260 69·2 9775 16·8 7350 12·6 58 181 16·7 122·9
8 years 847 1·5 37 765 65·1 10 876 18·7 8559 14·7 58 047 16·7 128·4
9 years 908 1·6 35 290 62·4 11 530 20·4 8826 15·6 56 554 16·3 134·0
10 years 1091 2·0 33 807 61·1 11 851 21·4 8548 15·5 55 297 15·9 139·7
11 years 1279 2·3 33 950 60·7 12 490 22·3 8171 14·6 55 890 16·1 145·6
12 years 936 2·5 22 837 62·2 8235 22·4 4706 12·8 36 714 10·6 150·3

Type of school * *
Public 5940 1·9 207 029 64·5 62 857 19·6 45 164 14·1 320 990 92·4 134·4
Private 357 1·4 15 971 60·6 6084 23·1 3964 15·0 26 376 7·6 135·8

Area * *
Rural 899 1·9 31 148 67·3 8752 18·9 5494 11·9 46 293 13·3 133·9
Mix 2340 2·0 77 354 65·6 22 282 18·9 15 928 13·5 117 904 33·9 134·4
Urban 3058 1·7 114 498 62·5 37 907 20·7 27 706 15·1 183 169 52·7 134·8

District socio-economic status * *
First quartile (lowest) 1996 2·0 67 660 67·2 18 696 18·6 12 266 12·2 100 618 29·0 133·9
Second quartile 1783 2·0 58 050 64·8 17 151 19·2 12 553 14·0 89 537 25·8 134·4
Third quartile 1395 1·6 53 864 62·7 17 737 20·6 12 970 15·1 85 966 24·7 134·8
Fourth quartile (highest) 1123 1·6 43 426 61·0 15 357 21·6 11 339 15·9 71 245 20·5 135·3

*Significant results (χ2 was used to estimate the significance of the relationship between each variables).

1958 (0·4 %)
Other reasons

11 546 (2·5 %)
Differences in weight greater
than 200 grams

15 603 (3·4 %)
Differences in height greater
than 0.5 cm

15 445 (3·4 %)
Some omission at the
measurement

13 848 (3·1 %)
Age out of range

93 (0·2 %)
Missing measurement date

162 (0·3 %)
Missing date of birth

347 366 (77·8 %)
Final sample

446 089 students enrolled in primary
schools in CostaRica

406 021 (91·1 %) students reached by the Costa Rica
National School Weight/Height Census 2016

Fig. 1 Study population flow chart
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obesity): thinness/normal against overweight/obesity and
thinness/normal/overweight against obesity. The results
were presented in the entire population, by sex and
by area.

The non-stability hypothesis suggesting a difference in
the OR between children from wealthy areas and children
from poor areas across the age range was tested.
Children < 78 months of age were excluded because the
number of observations was insufficient (n 1261, 0·4 %).
The parameters associated with the interaction between
the continuous indicator of socio-economic status and a
polynomial function of age (two and three degrees) were
estimated by sex. The overall P-values were calculated
using the test of linear hypotheses after estimation (func-
tion test) for the two or three parameters jointly.

The OR of the difference between children over 78
months of age from the most and least developed districts
based on cross-sectional data was analysed. The parame-
ters associated with a polynomial function (three degrees)
of age, by sex, were estimated separately in the most devel-
oped districts (Q4) and the least developed districts (Q1)
(xtlogit function). The cubic function was previously
chosen based on the distribution of the percentage of over-
weight in the different sub-groups. Based on those param-
eters, the overweight rate in the two groups according to
age was estimated, and the OR was calculated using the
most developed districts as a reference. CI and P-values
were calculated using the bootstrap method.

According to the measure of wealth in the district, to test
the robustness of results, the principal analysis was run
using the four categories of Social Development Index
2013 instead of the Basic Unmet Needs measure(22).

Results

Table 1 shows the descriptive statistics of the sample. Of
the 347 366 children who participated in the SWHC,
1·8 % were thin, 19·9 % overweight and 14·1 % obese. As
a result, 34·0 % were overweight or obese. Overweight
and obesity were more frequent in boys (35·7 %) than girls
(32·3 %, P < 0·01). Overweight and obesity increased with
age between 6 and 11 years, going from 26·8 % at 6 years of
age to 37·0 % at 11 years. At 12 years of age, overweight and
obesity was 35·2 %. The three economic indicators showed
that overweight and obesity increased as socio-economic
status increased. Indeed, students in private schools were
more likely to be overweight (38·1 %) than students in pub-
lic schools (33·7 %, P< 0·01). Also, the proportion of chil-
dren overweight and obese increased as you went from
rural to urban areas.

Thinness was marginal in each sub-population; the
highest rate was 2·5 % for 12-year-old children. A negative
association was founded between socio-economic status
and thinness prevalence (Supplementary material).
Indeed, students in public schools were more likely to

be thin (1·9 %) than students in private schools (1·4 %,
P < 0·01). The proportion of child thinness increased from
urban (1·7 %) to rural areas (1·9 %, P< 0·01).

Mean height was associated with socio-economic char-
acteristics, where children living in the poorest districts
were smaller (133·9 cm) than children living in the wealthi-
est districts (135·3 cm) (P< 0·001), and children living in a
rural area were smaller (133·9 cm) compared with children
living in an urban area (134·8 cm) (P < 0·001).

Table 2 shows themultilevel multinomial logistic regres-
sion model describing overweight and obesity according to
the sex, age and socio-economic data. The main results of
the model describing obesity and overweight were con-
firmed. In particular, the relations with the district’s character-
istics (area and wealth) remained similar. There is a positive
social gradient (ORQ3= 0·92 [0·90, 0·97], ORQ2= 0·85 [0·82,
0·89], ORQ1= 0·76 [0·73, 0·79]) and an independent relation
between each of the three socio-economic indicators and
overweight and obesity rates.

However, there were some differences. There was no
relationship between obesity and type of school and a
lower prevalence in private schools compared with public
schools in girls. The difference between boys and girls
for obesity was more substantial (OR= 0·66 [0·65, 0·67],
P < 0·01) compared with overweight (OR= 1·02 [1·01,
1·04], P = 0·01). These data were confirmed using the
mixed-effects logistic regression model analysis (supple-
mentary material).

Table 3 shows the mixed-effects logistic regression
model describing overweight and obesity according to
sex and area. The relation between the three socio-
economic indicators and overweight and obesity was still
significant in the general model after adjustment for the
other variables. Overweight and obesity rates in urban
areas were more prevalent than in rural areas. A positive
social gradient was identified in that the wealthier a district
was, the higher the prevalence of overweight and obesity
was. Finally, after adjusting for the district’s characteristics,
children studying in private schools had a higher preva-
lence of overweight and obesity than children studying
in public schools. The results are similar when categorised
by sex. Increased overweight and obesity is observed
among boys between 6 and 10 years and among girls
between 6 and 11 years of age. Nevertheless, there is not
a statistically significant difference between the models
in boys and girls. The results were remarkably stable
between urban, rural and mixed areas. In particular, a pos-
itive social gradient was observed in both areas.

There was a significant interaction between the polyno-
mial function of age (quadratic or cubic) and the continu-
ous ecological indicator of socio-economic status,
suggesting that the relationship between SES and over-
weight and obesity was not stable over time. In boys, the
interaction between the ecological continuous indicator
of socio-economic status and the polynomial function of
age was significant for both quadratic (P = 0·05) and cubic
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Table 2 Multilevel multinomial logistic regression model analysis* of demographic and socio-economic
factors correlated with overweight and obesity among school children in Costa Rica (n 347 366)

Overweight Obesity

OR 95% CI OR 95% CI

Sex
Boys (ref) 1 1
Girls 1·02 1·01, 1·04 0·66 0·65, 0·67

Age
6 years 0·90 0·87, 0·94 0·85 0·81, 0·89
7 years (ref) 1 1 1
8 years 1·18 1·15, 1·22 1·24 1·20, 1·28
9 years 1·34 1·30, 1·38 1·36 1·32, 1·41
10 years 1·43 1·38, 1·47 1·37 1·32, 1·41
11 years 1·49 1·45, 1·54 1·30 1·25, 1·34
12 years 1·46 1·41, 1·51 1·10 1·06, 1·15

Type of school
Public (ref) 1 1
Private 1·17 1·13, 1·21 0·98 0·98, 1·06

Area
Rural 0·96 0·93, 1·00 0·86 0·83, 0·90
Mix 0·93 0·91, 0·95 0·90 0·90, 0·95
Urban (ref) 1 1

District SE status
First quartile (lowest) 0·84 0·81, 0·87 0·76 0·73, 0·79
Second quartile 0·86 0·84, 0·89 0·85 0·82, 0·89
Third quartile 0·94 0·91, 0·97 0·92 0·90, 0·95
Fourth quartile (highest) (ref) 1 1

*OR and 95% CI were derived from multilevel multinomial logistic regression model analysis.
Ref= reference category; in bold are the OR that are statistically significantly different from the reference’s OR (P< 0·01).

Table 3 Mixed-effects logistic regressionmodel analysis* of demographic and socio-economic factors correlated with overweight and obesity
among school children in Costa Rica by sex and area (n 347 366)

Sex Area

Overall Boys Girls Rural and mixed Urban

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Sex
Boys (ref) 1 1 1
Girls 0·85 0·84, 0·87 0·86 0·64, 0·66 0·84 0·85, 0·88

Age
6 years 0·88 0·85, 0·91 0·88 0·84, 0·92 0·88 0·84, 0·92 0·90 0·86, 0·94 0·86 0·82, 0·90
7 years (ref) 1 1 1 1 1
8 years 1·21 1·18, 1·24 1·22 1·18, 1·26 1·20 1·15, 1·24 1·20 1·16, 1·24 1·22 1·18, 1·26
9 years 1·35 1·32, 1·38 1·38 1·33, 1·43 1·32 1·27, 1·37 1·35 1·30, 1·40 1·35 1·31, 1·40
10 years 1·40 1·37,1·44 1·46 1·39, 1·49 1·35 1·30, 1·40 1·43 1·37, 1·48 1·39 1·34, 1·43
11 years 1·41 1·37, 1·45 1·44 1·39, 1·49 1·38 1·33, 1·43 1·44 1·38, 1·49 1·39 1·34, 1·44
12 years 1·31 1·28–1·34 1·27 1·22, 1·32 1·35 1·30–1·41 1·36 1·30, 1·41 1·27 1·22, 1·32

Type of school
Public (ref) 1 1 1 1 1
Private 1·10 1·07,1·13 1·16 1·12, 1·20 1·04 1·00–1·08 1·16 1·12, 1·20 1·09 1·06, 1·12

Area
Rural 0·92 0·87, 0·97 0·93 0·88, 0·98 0·91 0·85, 0·96 0·97 0·92, 1·02
Mix 0·96 0·92, 1·00 0·96 0·91, 1·00 0·95 0·91, 1·00 1
Urban (ref) 1 1 1

District SE status
First quartile (lowest) 0·79 0·75, 0·83 0·77 0·72, 0·81 0·82 0·77, 0·87 0·80 0·71, 0·90 0·80 0·75, 0·86
Second quartile 0·88 0·83, 0·92 0·85 0·81, 0·90 0·89 0·84, 0·95 0·89 00·79, 1·00 0·88 0·84, 0·93
Third quartile 0·97 0·92, 1·02 0·95 0·90, 1·00 0·98 0·92, 1·03 1·00 0·88, 1·13 0·95 0·91, 1·00
Fourth quartile
(highest) (ref)

1 1 1 1 1

*OR and 95% CI were derived from mixed-effects logistic regression model.
Ref= reference category; in bold are the OR that are statistically significantly different from the reference’s OR (P< 0·01).
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functions (P = 0·03). In girls, only the interactions with the
quadratic function were significant (P< 0·01). To better
illustrate these results, Fig. 2 shows the difference in the
proportion of overweight and obese children (OR)
between the wealthiest and the poorest districts according
to age and sex. A difference between boys and girls can be
seen. In boys, the difference of those living in the poorest
districts compared with the wealthiest districts is relatively
similar from 6·5 and at age 12. There was an increase in the
difference between 6·5 (OR = 0·82 [0·73, 0·91]) and 9
(OR= 0·68 [0·65, 0·71]) (P< 0·01) and a slight decrease
between 10 (OR= 0·68 [0·65, 0·72]) and 12 years of age
(OR= 0·74 [0·69, 0·78]) (P< 0·01). In girls, the difference
was steady between 6·5 and 8 years and decreased sharply
between 8 (OR = 0·70 [0·67, 0·74]) and 12 years of age
(OR= 0·87 [0·82, 0·93]) (P< 0·01). From 8 years, the differ-
ence between students who live in the poorest districts
compared with the wealthiest districts is more noticeable
in boys than in girls.

Discussion

The main finding of this study is the higher prevalence of
overweight and obesity in children attending schools
within high SES districts in Costa Rica. In boys, the differ-
ence between those who live in the poorest districts and
those who live in the wealthiest districts is relatively similar
at 6 and 12 years of age; the largest difference is at 9 years.
In girls, the difference is stable between 6 and 8 years and
decreases sharply between 8 and 12 years of age. Starting at
age 8, the difference between children living in poorer

districts and those living in the wealthiest districts is more
substantial for boys than girls.

The relationship between SES and overweight and
obesity found in this study is consistent with the findings
in middle-income countries such as Colombia and
Honduras(17,18). Evidence shows the relationship between
SES and prevalence of overweight and obesity varies
according to the economic status of each country(16).
Contrary to our findings, an inverse relationship has been
found between SES and overweight and obesity preva-
lence in developed countries(5,20,27).

Regarding sex, the results of this study show that the
prevalence of overweight and obesity is higher in boys,
which occurs in most regions of the world(1,28,29). These
findings can be explained from social theories of gender
and adolescence, where adolescence is a stage of life in
which social acceptance by peers is very important and a
girl’s body image may decline. The media and society
establish ‘beauty’ standards associated with thinness,
which generates tremendous pressure and concerns in
young girls for being thin(5,30–33).

Another finding is that as age increased, the prevalence
of overweight and obesity increased more in girls of low
socio-economic status compared with girls with high
socio-economic status. This resulted in a reduction in the
difference in overweight and obesity prevalence between
both socio-economic levels as it increased with age. The
results are consistent with the findings of a systematic
review in developed countries where it showed that a
low socio-economic level might predict a higher preva-
lence of overweight and obesity in girls, but not in boys(5).
The main difference seen in Costa Rica is that girls with low

Fig. 2 Associations between socio-economic status (SES)a districts and overweight and obesity by age and sex. a Richest districts
were the reference groups and were compared with the poorest districts, CI were calculated using the bootstrap method
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socio-economic level have a lower prevalence of over-
weight and obesity at an early age and although the preva-
lence increases more, it does not exceed the prevalence of
girls with high socio-economic level. However, a study car-
ried out in adult girls in Costa Rica showed that the preva-
lence of overweight and obesity is higher in girls with low
socio-economic status(34). Another study from the United
Kingdom concluded that overweight and obesity increased
more in boys, and especially girls of lower socio-economic
status than in others of varying SES status(35). In this study,
34·0 % of children were overweight or obese.

In less than 10 years, the prevalence of childhood over-
weight and obesity has increased by 10 % in Costa Rica(36).
Other countries in the region have experienced similar sit-
uations, such as Argentina, Chile and Perú(3,16,37–39). It is
challenging to compare the prevalence of childhood
obesity between countries because there is no standardisa-
tion in the methodology worldwide; different types of sur-
veys are used with different sample sizes and age ranges,
among other considerations.(28). However, like Costa
Rica, El Salvador carried out a School Census and Peru com-
pleted a National Survey. Although each country used dif-
ferent methodologies, the three countries have a
prevalence of childhood overweight and obesity above
30 %(40,41). According to the estimates of obesity by region
published by Non-Communicable Diseases Risk Factor
Collaboration, Costa Rica has a higher prevalence of child-
hood obesity than what is estimated for other countries of
Latin America and the Caribbean. Costa Rica resembles
western high-income countries such as Canada and the
United States, as these countries have the highest rates of
childhood obesity worldwide(1).

This research has some limitations. The first is that the
school district’s socio-economic data where the child was
attending were used because the specific district of resi-
dence of each child was not available. However, in
Costa Rica, children usually go to school districts close to
their homes. The SWHC did not include information that
would have been important to explain the results of the
study, such as eating habits and physical activity. Also,
the number of schools that did not participate in the census
was not available for the researchers. However, based on
the data’s demographic distributions, we are confident that
the study sample is representative. The strengths of the
study include sample size, which provides greater statistical
power, as well as having socio-economic data at the district
level in Costa Rica, giving greater precision to the study. Both
sample size and local level datamake this studyoneof the few
that has been developed in middle-income countries.

Childhood overweight and obesity in Costa Rica contin-
ues to be a public health problem. One of the main global
strategies recommended by the WHO is leadership from
the government in the formulation and execution of poli-
cies and programmes to curb this challenge(42). Latin
America, Mexico, Chile and Peru have been pioneers in
the formulation and implementation of public policies

focused on promoting healthy food environments. To do
this, they have had to confront the economic interests of
the food industry(24,25,34). In Costa Rica, actions have been
carried out in public schools to improve food environments
such as limiting the sale of foods high in fats and sugars(43)

and modifying the menus to be healthier(44). However,
there are still no clear and concrete actions to promote
physical activity in this age group, tax sugary drinks, regu-
late the advertising of unhealthy foods aimed at children
and adolescents, implement a front-of-pack nutrition label
that is easy to understand and prioritise guidelines to
counter childhood obesity worldwide(13,42,45–47). Costa
Rica must adopt the policies and actions that have been
proposed at the international level in order to stop the
increase in childhood overweight and obesity(2,4,6,11,48);
otherwise, the relationship between overweight and
obesity prevalence and socio-economic level may become
similar to developed countries where obesity has become a
matter of social inequality.
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