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Introduction

 Overweight and obesity have become epidemic conditions asso-
ciated with the increase of all-cause mortality and disability in adults 
[1,2]. There is compelling evidence that obesity increases the risk of 
type 2 diabetes, hypertension, coronary heart disease and multiple 
types of cancer [1-7]. Obese children have higher risk for metabolic 
complications and for other conditions that affect their quality of life 
[8,9]. Furthermore, some studies estimate that half of the obese chil-
dren will be obese in adulthood [10,11].

 Worldwide prevalence of obesity has more than double between 
1980 and 2014, and about 13% of the world’s adults population has 
this condition, with higher prevalence in women than in men. Over 
two-thirds of the women in North Africa and the Middle East are 
overweight or obese, followed by Latin America and the Caribbean, 
where half of the women are either overweight or obese. In children 
and adolescents, there was also an important increase in the preva-
lence, with similar growing patterns for both sexes in comparison to 
adults [12-14].

 According to the last national nutrition survey in Colombia (EN-
SIN, 2010), 51.2% of the adult population and 17.5% of children and 
adolescents are overweight or obese [15]. Since ENSIN 2010, there 
has not been a synthesis of prevalence studies about this problem in 
Colombia. Therefore, the aim of this study was to conduct a system-
atic review to determine the prevalence of obesity and overweight in 
children and adults since 2010. The results of this study may provide 
insights for civil society and decision makers about a problem that has 
public health implications.

Methods
Search strategy

 We carried out a systematic review of original studies that estab-
lished the prevalence of obesity and overweight in children ages 5 to 
17 years and adults ages 18 and older in Colombia, both at local or 
national level. The search was conducted in the bibliographic databas-
es PubMed and SciELO and comprised quantitative studies published 
from January 2010 to December 2016. Free text terms were used in 
the search with the Boolean operator “OR”, including “obesity”, “Co-
lombia” and “Colombian”. This search procedure favored sensitivity in 
order to reduce the probability of omitting relevant studies. We also 
searched previous national or regional nutrition surveys conducted 
since 2010, no including the national nutrition survey 2010 (ENSIN 
2010). Finally, we made a manual search of all health journal included 
in the bibliographic index of the Colombian Department of Science 
and Technology. We limited the search to those studies published in 
English or Spanish.
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Abstract
Background
 Over the past two decades, the prevalence of obesity and over-
weight has increased at an alarming rate in low and middle-income 
countries. Since the last national nutrition survey 2010, there has not 
been reported a synthesis of prevalence studies about this problem 
in Colombia. The aim of this study is to conduct a systematic review 
to determine the prevalence of obesity and overweight among chil-
dren and adults in Colombia.
Methods
 A systematic literature review was conducted in the electronic 
databases PubMed and SciELO, including studies with probabilistic 
designs published in Spanish and English from January 2010 to De-
cember 2016.
Results
 The final selection includes nine studies, 4 of which were conduct-
ed in children and 5 in adults. The overall prevalence of overweight 
and obesity reported in children ranged from 20.2% (5 to 19 years) to 
24.8% (9 to 11 years). The overall prevalence of obesity (not includ-
ing overweight) in adults ranged from 6.1% (18 to 25 years) to 24.6% 
(20 to 65 years). The overall prevalence of overweight (not including 
obesity) in adults ranged from 20.2% (18 to 25 years) to 40.2% (>14 
years).
Conclusion
 Despite the few studies included, this systematic review provides 
an updated overview about the problem of obesity and overweight 
in some cities and regions of Colombia. The results show that these 

chronic conditions continue being a major challenge to the Colom-
bian society.
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Study selection and inclusion criteria
 Only prevalence studies with probabilistic designs were consid-
ered in this review. We did not include studies conducted in pregnant 
women and institutionalized populations and patients.

Data extraction
 For each included study, the first and second authors independent-
ly extracted the data, based on titles and abstracts. Subsequently, 
these two reviewers extracted the basic information from the man-
uscript texts and assessed the quality of each study validity. In case 
of disagreement, the last author reviewed the manuscript and a final 
agreement was reached through a deliberative process. The following 
information were obtained and summarized from each study: authors, 
date, city, department, study population, sample size, prevalence and 
sociodemographic correlates.

Quality assessment
 The quality assessment of the selected studies was carried out using 
the following criteria: appropriateness of sample size, prevalence esti-
mates by sex, report of confidence intervals and avoidance of selection 
bias [16]. Three categories of quality were defined based on an adapta-
tion of the Support Unit for Research Evidence (SURE) [17]: reliable, 
important limitations and fatal flaws. Studies with fatal flaws were not 
included in the review.

 The findings of each study were summarized in terms of preva-
lence with the confidence intervals, when available. Due to the hetero-
geneity of the age groups and regions of the selected studies and the 
scarcity of the data, it was not feasible to conduct a meta-analysis.

Results
 Figure 1 shows the search procedures based on the PRISMA ap-
proach. The initial search identified 384 citations. After excluding 
papers based on titles and abstracts and removing duplicates, 115 arti-
cles were accepted to a complete review of the full text. Twenty-two ar-
ticles followed the inclusion criteria and 9 were finally included, after 
excluding redundant publications and studies with poor quality. Four 
studies were conducted in children and 5 in adults. All the studies 
used objective anthropometric measures of height and weight in order 
to calculate BMI index.

Results of studies conducted in children
 Table 1 shows the characteristics of the included studies that estab-
lished prevalence of obesity and overweight in Colombian children 
since 2010.

 Muthuri et al., conducted the ISCOLE study in 12 countries, in-
cluding Colombia (Bogotá). They found an overall prevalence of obe-
sity and overweight of 24.8% among 573 children evaluated from 15 
public and 5 private schools in the urban area of Bogotá [18].

 Vera et al., conducted a study on 157 children ages 7 to 9 years 
from two educational institutions located in low-income areas in 
Bogotá. They found an overall prevalence of 29.3% overweight and 
obesity. Overweight prevalence was higher in females (13.7%) than in 
males (7.7%), contrary to obesity with a higher relative frequency in 
males (9.2%) than females (4%) [19].

 Galiano et al., conducted a study in Tunja (Department of Boyacá) 
among 1165 school children between 5 and 19 years old. They found 
17.6% children with overweight and 2.6% with obesity, with a higher 
prevalence in males. High socioeconomic status, living in food secure 
households and being educated in private schools were positively as-
sociated with overweight or obesity [20].

 Alvarez-Castaño et al., assessed the nutritional profile from 2.719 
urban and rural households in Medellín, Antioquia. The prevalence of 
obesity and overweight in children were 7.2% and 16.9%, respectively 
[21].

Results of studies conducted in adults
 Table 2 shows the characteristics of the included studies about 
prevalence of obesity and overweight in the Colombian adult popula-
tion since 2010.

 Rangel-Caballero et al., conducted a study on the obesity and over-
weight prevalence in college student ages 18-25 years in Bucaramanga 
(Department of Santander). This study reported an overall prevalence 
of obesity and overweight of 6.1% and 20.26%, respectively [22].

 Ruiz et al., conducted a multicenter study in three Colombian cit-
ies including 5,474 participants over 18 years old, collecting informa-
tion about sleep disorders and its relation with anthropometric, de-
mographic and geographic characteristics. This study reported obesity 
prevalence in men of 10.3%, 15.7% and 17.8% in the cities of Bogotá, 
Bucaramanga and Santa Marta, respectively. The prevalence of obesity 
in women was 16.7%, 18.7% and 25.5% in the aforementioned cities, 
respectively. With respect to overweight, the greater prevalence was 
reported in men who lived in Bucaramanga with 46.1% and the lower 
prevalence was reported in men residing in Santa Marta with 32.2% 
[23].

 A study about the prevalence of cardiovascular risk factors in an 
indigenous population of Cristiania (Department of Antioquia) was 
conducted by Cataño-Bedoya et al., They found an obesity prevalence 
of 8%, being 10.3% in women and 3% in men. The prevalence of over-
weight was 40.2%, 48.6% in women and 24.4% in men [24].

 Álvarez et al., conducted a study in Medellín (Department of An-
tioquia) on a sample of 5,556 adults, ages 19-69 years living in urban 
households. This study reported an obesity prevalence of 19.1% in 
women and 11.4% in men and an overweight prevalence of 33.1% and 
37.1%, respectively [25].

 Navarro-Lechuga et al., conducted a study in urban neighbor-
hoods of Soledad (Department of Atlántico) among 790 adult ages  

Figure 1: PRISMA (Preferred reporting items for systematic reviews and me-
ta-analyses) flow-chart of study selection in obesity.
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Study Municipality (Department) Study Population Definition of Obesity 
or Overweight Sample Size Prevalence (95% CI)

Muthuri et al., 
2016 [18] Bogotá D.C (Cundinamarca)

Children ages 9 to 11 years 
from public and private 

schools

BMI using WHO 2007 
growth reference 295

Overweight (obesity inclusive): 24.8%
95% CIs were not reported

Prevalence were not reported by sex

Vera et al., 
(2014) [19] Bogotá D.C Children ages 7-9 years from 

public and private schools
BMI using WHO 2007 

growth reference 157

Obesity prevalence by sex:
Males: 9.2%

Females: 4.0%
Overweight prevalence by sex:

Males: 7.7%
Females: 13.6%

95% CIs were not reported
Overall prevalence were not reported

Galiano et al., 
2012 [20] Tunja (Boyacá)

Children ages 5 to 19 years 
from public and schools, no 

streets

BMI using WHO 2007 
growth reference 1165

Obesity: 2.6%
Males: 4.1%

Females: 1.2%
Overall overweight: 17.6%

Males: 18.1%
Females: 17.1%

95% CIs were not reported

Álvarez-Castaño 
et al (2010) [21] Medellín (Antioquía)

Children and adolescent pop-
ulation ages 5-17 years (rural 

and urban households)

BMI using WHO 2007 
growth reference 1960

Overall obesity: 7.2%
Overall overweight: 16.9%
95% CIs were not reported

Prevalence were not reported by sex

Study Municipality (Department) Study Population Definition of Obesity 
or Overweight Sample Size Prevalence (95%CI)

Rangel-Caballero 
et al., (2013) [22] Bucaramanga (Santander) College students ages 18-25 

years
BMI using the WHO 
standards by adults 306

Overall obesity: 6.1%
Overall overweight: 20.2%

Overweight (obesity inclusive) by sex:
Females: 16.6%
Males: 41.48%

95% CIs were not reported

Ruíz et al., 
(2013) [23]

Bogotá (Cundinamarca), 
Bucaramanga (Santander), 
Santa Marta (Magdalena)

Adult population, 18 years 
and over

BMI using the WHO 
standards by adults 5474

Obesity prevalence by sex:
Females: Bogotá 16.7% (14.8-18.9) Bu-

caramanga 18.7% (16.6-21.1) Santa Marta 
25.5% (23.2-27.9)

Males: Bogotá 10.3% (7.9-13.4) Bucaraman-
ga 15.7% (13.1-18.8)Santa Marta 17.8% 

(14.9-21.2)
Overweight prevalence by sex (not including 

obesity):
Females: Bogotá 34,4% (31.8-37.1) Bu-

caramanga 36.2% (33.4-39.0) Santa Marta 
33.7% (31.2-36.3)

Males: Bogotá 34,6% (30.5-38.9) Bucar-
amanga 46.1% (42.2-50.0) Santa Marta 

32.6% (28.8-36.6)
Overall prevalence were not reported

Cataño Bedoya 
et al., (2011) [24] Cristianía (Antioquia)

Indigenous population ages 
over 14 years (Embera 

Chamí)

BMI using WHO 2007 
growth reference by 
persons ages less 

than 18 years

488

Overall obesity: 8.0%
Males: 3.0%

Females: 10.6%
Overall overweight (not including obesity): 

40.2%
Males: 24.4%

Females: 48.6%
95% CIs were not reported

Álvarez-Castaño 
et al., (2010) [25] Medellin (Antioquia) Adults ages 18-69 years 

(urban households)
BMI using the WHO 
standards by adults 5556

Obesity prevalence by sex:
Males: 11.4%

Females: 19.1%
Overweight prevalence (not including obesi-

ty) by sex:
Males: 37.1%

Females: 33.1%
95% CIs were not reported overall preva-

lence were not reported

Navarro Lechuga 
et al., (2010) [26] Soledad (Atlántico) Adult population ages 20-65 

years (urban households)
BMI using the WHO 
standards by adults 790

Overall obesity: 24.6%
Males: 20.6%

Females: 26.8%
95% CIs were not reported

Table 1: Characteristics of the included studies on prevalence of childhood obesity in Colombia conducted since 2010.

Table 2: Characteristics of the included studies on prevalence of adult obesity in Colombia conducted since 2010.
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20-65 years. They found an obesity prevalence of 24.6%, with 26.8% in 
women and 20.6% in men [26].

Discussion
 This review provides an overview of the problem of obesity and 
overweight from studies conducted in some Colombian cities after 
the last national nutrition survey 2010. Despite the few studies select-
ed according with inclusion criteria of the systematic review and the 
scarcity of the data, these results provide an updated panorama about 
the obesity and overweight problems in some cities and regions of Co-
lombia. The results show that these chronic conditions are a major 
challenge to the Colombian society.

 The majority of findings of this review suggest that obesity and 
overweight are growing problems, mainly in the largest cities of Co-
lombia. In the specific case of the studies conducted among children, 
Muthuri et al., and Alvarez-Castaño et al., found prevalence rates in 
Bogota and Medellin are similar to those reported in Mexico at the 
end of the decade of 1990 [18,21]. In this country the prevalence of 
overweight and obesity among girls ages 5 to 11 years grew from 
25.5% in 1999 to 32.8% in 2016 [27]. The two studies that reported 
results by gender among children, found that males had higher preva-
lence than females, although they did not report the confidence inter-
vals to assess the overlapping of estimations [19,20].

 The highest prevalence of overweight and obesity among adults 
was found in males from Bucaramanga (61.8%), females from San-
ta Marta (59.2%) and indigenous from Cristianía (59.2%). All these 
prevalence rates were higher than those reported in the ENSIN 2010 
in the state in which these studies were conducted [15]. The highest 
prevalence of obesity (not including overweight) was found in Barran-
quilla (24.6%).

 Several limitations of this systematic review should be mentioned. 
First, the small number of studies does not allow identifying patterns 
that may be generalizable to Colombia. Second, the selected studies 
used different sampling frames and selection procedures which do not 
allow making robust comparisons between them and the last national 
nutrition survey of 2010. Finally, most of the studies in adult popula-
tion were carried out in the largest Colombian cities.

 Despite these limitations, this review shows that obesity and over-
weight seem to be a major health problem in Colombia. The findings 
of this review could provide information to guide policy actions in 
the area. In addition, the fact that the prevalence of overweight and 
obesity was higher in some of the regions in comparison to the last 
official measure in 2010, could be an indication that this problem is 
growing. This is not different from what the rest of Latin America has 
been experiencing now for a few decades, with a larger prevalence of 
overweight and obesity, particularly among the most disadvantaged 
populations, which is also one of the characteristics of the nutrition 
transition [28]. Similar shifts were seen in higher income nations, 
such as the United States, where the obesity epidemic is now one of 
the most significant public health crises of that country with an over-
whelming societal and economic burden [29,30]. In this sense, and 
given the rising prevalence of overweight and obesity in the country, 
reviews such as this one are a call to action to implement policies and 
measures aimed at reducing the prevalence of these chronic condi-
tions.
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