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ABSTRACT

Introduction We explored the changes in the prevalence
and distribution of excess body adiposity in urban
Colombia after the COVID-19 pandemic and associated
lockdown.

Methods We executed a population-based, stratified,
multi-stage study of individuals aged 2—80 years from five
Colombian cities, between November and December 2022.
We explored the prevalences of excess adiposity measures
and their association with socioeconomic variables and
contrasted the results with the previous wave of the study,
conducted in 2018.

Results We studied 2115 individuals (83.5% adults,
51.7% female). Between 2018 and 2022, the adult
prevalence of excess body weight (EBW, body mass index
>25 kg/m?) increased by 4.5% in males and decreased by
0.6% in females. Women had almost twice the prevalence
of obesity as men. The prevalence of obesity for underage
females soared from 7.6% in 2018 to 18.4% in 2022.
Abdominal obesity increased by 10.3% in men, up to
39.8%. Adult female obesity was negatively associated
with socioeconomic status (SES) (OR 2.01 (95% CI 1.33

to 3.04) for lowest SES relative to highest). Abdominal
obesity among women in the lowest SES reached 55.2%
in 2022. There was a strong negative relationship between
education and EBW among women, the OR of obesity for
women with only primary education relative to college
graduates was 2.48 (95% Cl 1.52 to 4.06).

Conclusions The obesity epidemic worsened in urban
Colombia after the COVID-19 pandemic and associated
lockdown, especially among adult males and underage
females. The burden of excess adiposity is concentrated in
women from disadvantaged groups.

INTRODUCTION

Weight gain increases the risk of cardiovas-
cular disease, diabetes, metabolic-associated
fatty liver disease, several types of cancer and
death from any cause." A worrisome world-
wide increase in both overweight and obesity
has taken place in recent years.” Abdominal
obesity, reflected by an abnormally high waist

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The COVID-19 pandemic and its associated lock-
down resulted in widespread behavioural changes
that may have promoted the progression of the
obesity epidemic. It is essential to document the
evolution of excess body adiposity in Latin American
countries after the COVID-19 pandemic.

WHAT THIS STUDY ADDS

= Obesity among underage females more than dou-
bled in this 4-year period, and abdominal obesity
increased by 10.3% among adult men. We found
strong negative associations between adult female
obesity and both socioeconomic status and educa-
tional level.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Public health measures to curb the obesity epidem-
ic in Colombia and other Latin American countries
should focus on socially disadvantaged individuals
and emphasise education and equitable access
to preventative and therapeutic interventions for
obesity.

circumference, is independently related to
the same health risks® and is also increasing
in most of the world. Abdominally obese
persons, even with a normal body mass index
(BMI), bear health risks comparable to those
of obese individuals.”

The situation is particularly alarming
among children and adolescents. The WHO
estimates that around 39million children
under the age of 5 were overweight or obese
in 2020, and over 340 million children and
adolescents aged 5-19 were overweight or
obese in 2016.* Even though the prevalence
of obesity tends to be higher in developed
countries, there has been a dramatic rise
in obesity and obesity-related conditions in
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Central America, South America and the Caribbean over
the last few decades.” ® In this Latin American context,
the phenomenon can be described as a rapidly advancing
epidemic,” especially among the socially and economi-
cally disadvantaged.”

This nutritional transition in Latin America could have
been fuelled by the SARS-CoV-2 outbreak and subse-
quent lockdown. During this public health contingency,
multiple measures were taken to reduce the number of
affected individuals, such as the use of face masks, social
distancing and self-quarantine. Out of these measures,
confinement was associated with factors that could lead
to a positive energy balance, such as decreased outdoor
physical activity, changes in eating patterns, lack of sleep,
mental health diseases and exposure to obesogenic
environments.®

Recent data from wurban Colombia showed large
prevalences of adult and underage overweight, obesity
and abdominal obesity, especially among females,” but
the evolution of these indicators after the COVID-19
pandemic is unknown. Analysis of this trend is of great
importance, as body weight excess and COVID-19 have a
bidirectional relationship: At the individual level, excess
body weight (EBW) is a risk factor for COVID-19 infec-
tion and severity, while at the population level, measures
taken to contain the COVID-19 pandemic may result
in physical inactivity and a poorer diet, which promote
weight gain.

Thus, the aim of this study was to explore the changes
in the prevalence of excess body adiposity with the
COVID-19 pandemic and associated lockdown in the
urban population of Colombia, and to examine how these
changes varied across different population segments
represented by social determinants of health.

METHODS

The Colombian Study of Nutritional Profiles

Colombian Study of Nutritional Profiles (COPEN) was
a population-based, cross-sectional, multistage sampling
survey that included subjects from five cities of Colombia,
each one representing a geographical region, as follows:
Bogota (Central region), Barranquilla (Caribbean
region), Cali (Pacific region), Medellin (Northwest
region) and Bucaramanga (Northeast region). The
sampling frame was obtained from the 2018 Colom-
bian census performed by the Colombian National
Department of Statistics (Departamento Nacional de
Estadistica—DANE).? Information about socioeconomic
status (SES) was obtained from the National Super-
intendence of Public Services, and cartography was
obtained from the National Geostatistical Frame devel-
oped by DANE. The sample was stratified by city, sex, age
and SES of the household. In each stage of sampling,
we selected cartographic sectors, blocks, households
and individual participants. To balance the sample by
sex, we chose women from each selected household
from the oddly numbered side of each street, while we

selected men from the evenly numbered side of each
street. To select participants in each household, we
used a Kish grid listing home males or females aged 2
or older according to the location, and the participant
was randomly selected. For selected participants younger
than 13 years, a parent or guardian provided the infor-
mation. All data were collected between November and
December of 2022. Sampling errors, defined as the abso-
lute deviation of the estimator (in this case, prevalence
of obesity) relative to the true population parameter in
either direction,m were 5.0% for Barranquilla, 4.0% for
Bogota, 5.5% for Bucaramanga, 4.9% for Cali and 4.8%
for Medellin. Total sampling error was 2.1%. The 2018
and 2022 surveys were performed in the same cities, using
the same sampling frame, sample design and inclusion/
exclusion criteria, so they are similarly representative of
the target population in the five cities.

Participants

Participants were individuals between the ages of 2 and
80, born in Colombia and residents of one of the five
previously mentioned cities. Exclusion criteria were
individuals receiving haemodialysis or peritoneal dial-
ysis therapy or with any disability that could prevent the
adequate fulfilment of the study questionnaire.

Measurements
For each participant, we collected information regarding
sex, date of birth, SES, educational level, marital status
and employment status using a standardised question-
naire. The SES used for statistical analyses was the one
registered in DANE for each particular block. For anthro-
pometric measurements, we started with a brief introduc-
tion highlighting the importance of the accuracy of the
measurements to be performed. We measured weight
and height in all participants and waist circumference
in patients aged 18 or older. Weight was measured using
digital scales with a 200 kg capacity and a 100 g sensitivity,
which were calibrated prior to the beginning of the study
and weekly afterwards. Height was measured using a
portable stadiometer supported on a solid surface and
keeping an adequate technique: the participant had to
be standing straight and with heels and calves contacting
the stadiometer. Waist circumference was measured by
an observer in a sitting position, using a flexible metallic
measuring tape positioned directly over the skin of the
participant, at the midpoint between the last rib and the
anterosuperior iliac crest. Measurements were performed
in duplicate, and if there was a discrepancy between meas-
ures greater than 100 g for weight, 1 cm for height or 1 cm
for waist circumference, a third measurement was taken.
We employed the average of each anthropometric meas-
urement for analyses. Each participant provided a capil-
lary blood sample to measure glucose and completed a
food frequency questionnaire.

For the effects of this study, we defined children
and adolescents as participants aged 2 to <I8 years.
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Throughout this report, we also employ the term
underage participants to refer to this same group.

For participants aged 18 and older, we interpreted
BMI using the categories proposed by the WHO: under-
weight (BMI <18.5kg/m"), normal weight (BMI >18.5
and <25kg/m?), overweight (BMI >25and <30kg/m?)
and obesity (BMI >30kg/m?). For participants aged
24-59 months, we interpreted BMI according to the BMI-
for-age Z-score tables of the WHO'": Overweight or at risk
of overweight (Z-score >land <3) and obesity (Z-score
>3). For participants 5-17 years, overweight was defined
as a Z-score >l and <2, and obesity as a Z-score >2.""We
defined abdominal obesity according to cut-offs for Latin
American adults,12 as a waist circumference =294 cm for
men and >90cm for women. For analyses including
educational level, we only included participants aged 18
or older.

SES in Colombia is classified by DANE in six strata,
with stratum one being the lowest and stratum six the
highest. Residential dwellings are classified according to
their physical characteristics and surroundings, consid-
ering data on public services, access routes, land use,
land valuation, topography and property characteristics.
Data on SES are very well established, updated and freely
available. SES has a significant correlation with house-
hold income." We analysed SES in four categories corre-
sponding to stratum 1, stratum 2, stratum 3 and strata
4-6, as sociodemographic, income and human develop-
ment indicators are more similar for individuals living in
strata 4-6 than within the other strata."*

Data analysis

Prevalences were estimated using sex, age, city and SES-
specific sample weights based on the complex multistage
sampling design of the study. We calculated the preva-
lence of EBW (which encompassed overweight and
obesity categories), as well as the distribution of BMI cate-
gories by SES, city and education level (the latter only for
adult participants). The prevalence of abdominal obesity
was also calculated by the same criteria, though only
for adults. We also estimated the OR for the association
between adiposity measures and the sociodemographic
variables sex, SES or educational level, using univariable
binary logistic regression. Except for the exposure vari-
able sex, all association analyses were performed strati-
fying by sex. Given that the two waves of COPEN did not
include exactly the same individuals, we descriptively
contrasted the results between 2022 and COPEN 2018.
We tested the significance of observed changes in prev-
alences using a binomial logistic regression model in
which the participants’ cohort was included as predictor,
and the presence or absence of each diagnosis was the
outcome. As our study is purely descriptive and does not
aim to attribute the observed changes in prevalences
to individual risk factors, or adjust for confounders,
the p value can be interpreted only as a reflection of
whether the observed change is larger than would be
expected purely by chance. All analyses were two-tailed

and performed at a 5% significance level using SPSS for
Windows, V.21.

RESULTS

The study sample comprised 2115 individuals (1768
adults and 347 children and adolescents). The majority
of adults were female, while most underage participants
were male. Most participants belonged to SES 2 or 3.
About two-thirds of adults had an educational level of
high school or lower, and only about a fifth completed
college or postgraduate education (table 1).

Our results showed that EBW (overweight+obesity) in
adults progressed from 57.5% (95% CI 55.0% to 59.9%)
to 59% (95% CI 56.8% to 61.3%) between 2018 and 2022
(p=0.39): Males experienced a 4.5% increase from 49.0%
(95% CI 45.3% to 52.6%) to 53.5% (95% CI 50.0% to
56.9%) (p=0.31), while females showed a slight decrease,
from 65.4% (95% CI 62.1% to 68.6%) to 64.1% (95% CI
61.1% to 67.1%) (p=0.90). Total adult obesity increased
from 21.3% (95% CI 19.3% to 23.3%) to 21.8% (95% CI
19.9% to 23.8%) (p=0.012), also with a marked differ-
ence between sexes. Even though the prevalence of
obesity increased by 3% from 12.6% (95% CI 10.2% to
15.0%) to 15.6% (95% CI 13.0% to 18.1%) among men
(p=0.052) and decreased by 1.8%, from 29.4% (95% CI
26.3% to 32.5%) to 27.6% (95% CI 24.8% to 30.3%)
among women (p=0.70); female adults continue to be
much more affected by obesity than men (almost twice as
much). The difference in prevalences was 16.8% in 2018,
and 12.0% in 2022 (figure 1A). Over the study duration,
there was a significant difference in the odds of obesity
between sexes, with an OR of 2.39 for women relative to
men (95% CI 2.01 to 2.83) (online supplemental table
1). The prevalence of overweight (BMI >25and <30kg/
m?) rose between the two waves of the study, from 36.2%
(95% CI 33.8% to 38.6%) to 37.2% (95% CI 35.0% to
39.4%), although this increase was not statistically signif-
icant (p=0.93).

For children and adolescents (aged 2 to <18), despite
an apparent stabilisation of EBW between 2018 and 2022
at a figure close to 30%, there was a marked discrepancy
by sex. Females had a 7.2% increase (from 28.7% (95%
CI 21.5% to 36.0%) to 35.9% (95% CI 27.3% to 44.5%),
p=0.031), while for males there was a non-significant
decrease, from 35.3% (95% CI 29.2% to 41.4%) to 26.6%
(95% CI 20.9% to 32.4%) (p=0.071) (figure 1B). Of
concern, the prevalence of obesity for underage females
more than doubled during the observation period, from
7.6% (95% CI 3.3% to 11.8%) in 2018 to 18.4% (95%
CI 11.5% to 25.3%) in 2022 (p=0.078). The prevalence
of overweight in the same group remained essentially
unchanged. Contrastingly, the prevalence of obesity for
underage males did not progress, and overweight actu-
ally decreased by almost 9% points.

The mean waist circumference value increased from
87.3+13.0cm in 2018 to 88.7+13.1 cm in 2022 (p=0.004),
increasing by 2.4cm among men (from 88.1 to 90.5cm,
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Table 1 Characteristics of the study sample

Adults (age >18)

Children and adolescents (age <18)

Male Female Total Male Female Total
n 794 (44.9) 974 (55.1) 1768 227 (65.4) 120 (34.6) 347
Age group, years
2to<5 - - - 29 (12.8) 22 (18.3) 51 (14.7)
5to 11 - - - 97 (42.7) 49 (40.9) 146 (42.1)
12to 17 - - - 101 (44.5) 49 (40.8) 150 (43.2)
18 to 39 288 (36.3) 309 (31.7) 597 (33.8) - - -
40 to 59 193 (24.3) 332 (34.1) 525 (29.7) - - -
60 to 80 313 (39.4) 333 (34.2) 646 (36.5) - — —
Socioeconomic status*
1 114 (14.4) 152 (15.7) 266 (15.1) 54 (23.8) 29 (24.2) 83 (23.9)
2 196 (24.7) 260 (26.8) 456 (25.9) 71 (31.3) 43 (35.8) 114 (32.9)
3 245 (30.9) 288 (29.7) 533 (30.2) 53 (23.3) 31 (25.8) 84 (24.2)
4-6 237 (29.9) 270 (27.8) 507 (28.8) 49 (21.6) 17 (14.2) 66 (19.0)
City
Barranquilla 123 (15.5) 165 (16.9) 288 (16.3) 68 (30.0) 28 (23.3) 96 (27.7)
Bogota 214 (27.0) 287 (29.5) 501 (28.3) 56 (24.7) 43 (35.8) 99 (28.5)
Bucaramanga 128 (16.1) 145 (14.9) 273 (15.4) 34 (15.0) 14 (11.7) 48 (13.8)
Cali 158 (19.9) 170 (17.5) 328 (18.6) 51 (22.5) 25 (20.8) 76 (21.9)
Medellin 171 (21.5) 207 (21.3) 378 (21.4) 18 (7.9) 10 (8.3) 28 (8.1)
Educational levelt
Elementary school or less 246 (31.0) 358 (36.8) 604 (34.2) - - -
High school 273 (34.4) 310 (31.8) 583 (33.0) - - -
Technical or associate degree 119 (15.0) 165 (16.9) 284 (16.1) - - -
College or higher 156 (19.6) 141 (14.5) 297 (16.8) - - -

Data are expressed as n (percentage).

*According to Colombia’s official Statistics Department-DANE, using criteria about land use, public utilities, access routes, topography, land
valuation and property characteristics of the property inhabited by the household. A socioeconomic status of 1 is lowest and 6 is highest.

TReported and analysed only for participants aged 18 or older.
DANE, Departamento Nacional de Estadistica.

p=0.008) and by 0.5cm among women (from 86.5 to
87.0cm, p=0.11). As a result, the prevalence of abdom-
inal obesity increased in both sexes, but the change was
dramatically superior among men. Already in 2018, the
prevalence of abdominal obesity was close to 30% for
men and to 40% for women. By 2022, almost two out of
five adult men (39.8% (95% CI 36.4% to 43.2%)) and
women (42% (95% CI 38.9% to 45.0%)) had abdom-
inal obesity. The absolute increment was 10.3% among
men (p=0.001) and 3.2% (p=0.066) among women. As
a result, the proportion of abdominal obesity has almost
levelled up between sexes (figure 2).

EBW and abdominal obesity across the main five cities of
Colombia

Among adult men, EBW showed an increase in the three
largest cities: Bogotd (+4.4%), Medellin (+9.6%) and
Cali (+3.6%). In 2022, Barranquilla (21.9%) and Bucar-
amanga (21.3%) had the highest rates of male obesity.

In the case of women, EBW decreased in all cities except
for Medellin, which had a 4.6% increase. Adult female
obesity was most prevalent in Cali (39.2%) and Bucar-
amanga (32.7%). In contrast to the trends in adults,
among male children and adolescents EBW decreased in
the three largest cities (Bogota —11.6%, Medellin -14.2%,
Cali -3.2%). Female children and adolescents experi-
enced an increase in EBW and obesity in all cities except
for Medellin, where it remained stable. The increases
in underage female obesity were very pronounced in
Cali (26.1%) and Bucaramanga (13.3%). For the most
part, male abdominal obesity increased in all cities, but
remained constant among females.

Association between adiposity measures and SES

Adult men showed an increment in EBW prevalence
in all SES (figure 3A), most noticeably in the highest
strata (SES 4-6, +7.7%). Meanwhile, women showed a
decrease in EBW in all SES except for stratum 3, where
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Figure 1
adolescents.

the prevalence increased by 6.4%. Importantly, in both
surveys, there was a very clear negative association
between female obesity (BMI >30) and SES, so that the
prevalence in SES1 more than doubles that in SES 4-6
(figure 3B). Compared with SES 4-6, the odds of obesity
were significantly higher only among women for SESI
(OR2.15 (95% CI1.56 to 2.96)) and SES2 (OR 2.03 (95%
CI 1.53 to 2.68)) (online supplemental tables 2 and 3).

50

39.8 38.8 42.0
40 +/'§
29.5
30
®

20
10

0

2018 2022 2018 2022
Male Female

Figure 2 Prevalence of abdominal obesity among
Colombian urban adults in 2018 and 2022. Error bars
represent the 95% CI of prevalences.

2022

Female

Distribution of urban Colombians across body mass index categories in 2018 and 2022. (A) Adults, (B) children and

The relationship between SES and EBW, and its evolu-
tion between 2018 and 2022, was quite different among
children and adolescents. In 2022, while males showed
a twofold higher proportion of EBW in the highest rela-
tive to the lowest SES, females showed the exact oppo-
site association. Both males and females of SES1 showed
an important increase in EBW, but the magnitude was
much larger (33.7%) for females. Even though EBW in
the highest SES diminished between 2018 and 2022 for
both males and females, the prevalence of female obesity
in this same stratum increased by 14.3% (online supple-
mental figure 1).

Similar to EBW, abdominal obesity increased
between 2018 and 2022 in men of all strata, with the
largest change in SES3 (+16.2%) and SES 4-6 (+11.2%)
(online supplemental figure 2). Women showed a
higher prevalence of abdominal obesity compared with
males, except for SES 4-6 in 2022. Of note, female
abdominal obesity increased the most in SES1 (+11.1),
up to a dramatic 55.2%. Abdominal obesity was signifi-
cantly more prevalent among women in SES1 (OR 1.79
(95% CI 1.32 to 2.43)), SES2 (OR 1.56 (95% CI 1.21
to 2.02)) and SES 3 (OR 1.47 (95% CI 1.14 to 1.89)),
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Figure 3 Distribution of body weight excess in urban adults across socioeconomic strata in 2018 and 2022. SES,

socioeconomic status.

compared with those in SES 4-6 (online supplemental
table 3).

Association between adiposity measures and educational
level

We found a clear negative relationship between educa-
tional level and total EBW only among women (figure 4).
In both 2018 and 2022, female EBW decreased markedly
with higher education. Women with college or higher
education showed the largest decrease in the prevalence
of obesity between the two study waves (-6.8%). As a
result, the prevalence of obesity among women with only
elementary education was drastically higher than among
women with a college degree (OR 2.97 (95% CI 2.17 to
3.96)) (online supplemental table 3). Compared with
women with the highest education, the OR for obesity
was also significantly higher for those with only high
school (OR 2.25 (95% CI 1.60 to 3.17)) or only a tech-
nical degree (OR 2.09 (95% CI 1.43 to 3.06)) (online
supplemental table 3).

In general, there was a negative association between
education and abdominal obesity only among women in
both surveys (online supplemental figure 3 and tables 2,
3). Between 2018 and 2022, men of all education levels
exhibited an increment in the prevalence of abdom-
inal obesity, while females presented a slight decrease.
Abdominal obesity was markedly more prevalent among
women with only elementary education (OR vs college
graduates 2.93 (95% CI 2.17 to 3.96)) (online supple-
mental table 3).

Underweight

Although small, the overall prevalence of adult under-
weight among urban Colombians increased from 1.8%
(95% CI 1.1% to 2.4%) in 2018 to 2.7% (95% CI 2.0%
to 3.5%) in 2022 (p=0.92). We found a worrisome incre-
ment of 8.6% points in underweight among adult men of
the lowest SES (online supplemental figure 4).

DISCUSSION
In this population-based study of individuals from the
main cities of Colombia, we analysed the evolution of
excess adiposity before vs after the COVID-19 pandemic.
Despite an apparent stabilisation of EBW, we observed
a sizeable increase in obesity (BMI >30 kg/mQ) and
abdominal obesity, centred in adult men. Women in a
disadvantaged social position, reflected by a lower SES or
lower educational attainment, were much more severely
affected by all forms of excess adiposity. The pandemic
was also associated with negative changes in the progres-
sion of the obesity epidemic among female children and
adolescents. After slow and decades-long improvements
in the rates of undernutrition, we observed an apparent
surge in underweight centred on poorer, adult men.
Our data show a marked increase in obesity prevalence
among adults, with a slight increase in children and
a narrowing gap between sexes. This pattern has been
described as ‘phase 2’ of the obesity transition,"” which
may have been accelerated by the COVID-19 pandemic.
In both waves of COPEN, women had more EBW, obesity
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80 m Obesity 80 m Obesity
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Figure 4 Distribution of body weight excess in urban adults across maximum attained educational levels in 2018 and 2022.
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and abdominal obesity, about one-third of women are
obese, while only one in seven men is. A recent meta-
analysis of sex-specific disparities in low-income and
middle-income countries (LMICs) found odds of obesity
threefold as high for women relative to men.'® For
Latin American countries, the OR of obesity was 2.17
comparing women vs men, and the prevalence of female
obesity was 28%, which are surprisingly close to the
values we encountered for 2022."” In concordance with
our results, a study of urban populations from southern
Latin American countries found higher adiposity among
women than men."”

Several physiological and sociocultural factors may
explain the greater affectation of women by excess
adiposity. Some sex-specific conditions like polycystic
ovary syndrome," menopause' and pregnancy® are
associated with increased calorie intake, reduced energy
expenditure or altered hormonal action. In developing
countries, the recent years have witnessed a marked
reduction in labour-associated physical activity and
increased consumption of energy-dense foods, affecting
more females than males.” Finally, women in a more
disadvantaged social position may have cultural percep-
tions about body size that favour this gender disparity.*’
Importantly, EBW negatively impacts the biological
production and bioavailability of vitamin D, negatively
influencing bone health among women, who are already
at a greater risk of osteoporosis compared with men.**

In this regard, we found a negative relationship between
EBW and social standing in women, but no clear associ-
ation in men. In a recent analysis of obesity and wealth/
education indices in Latin America,23 most countries
presented the same strong negative association between
female education and obesity that we identified. Also,
the previously mentioned study in southern countries of
South America'” found obesity and abdominal obesity to
be less common among female college graduates (OR
0.42,95% CI 0.34 to 0.53). In a different region, a study
in South Korea found an obesity prevalence twice as high
among women with 12 or less years of formal education
(34.3%) vs those with >13 years (16.0%).** In the above-
mentioned study of obesity in Latin America,” there was
no correlation between obesity and wealth in Colombia
at the time. Our results show that this situation has
changed, and Colombia has now moved to a later stage
of the nutrition transition, in which obesity is much more
prevalent among women of lower SES (28.1% points
difference between extreme categories).

Multiple factors may explain our findings concerning
SES, education and body adiposity. Reliable information
about healthy eating might be more accessible to people
with more advanced education, and prevailing cultural
beliefs about body image may be more in line with a
normal weight in these population segments.”> Also, the
prices of fruits and vegetables may be higher in urban
environments, limiting their accessibility to families
with lower income and driving them to consume cheap,
calorie-dense, carbohydrate-rich foods.?® In addition,

poor urban neighbourhoods may be more exposed to an
unsafe environment, which discourages the practice of
outdoors physical activity.

Despite the predominance of excess adiposity among
women, one of our most dramatic findings was its rapid
rate of absolute increase among urban males: 4.5% in
EBW, 3% in obesity and 10.3% in abdominal obesity in
just 4 years. According to a recent worldwide systematic
review, between 11.1% and 72.4% of individuals reported
increases in body weight during and after the COVID-19
pandemic lockdown.”” The term ‘covibesity’ has been
coined to name this rapid weight gain induced by factors
associated with the COVID-19 lockdown.” We observed
a stronger association of this contingency with obesity
among men, perhaps because they tended to be more
physically active than women before these restrictions.”’
An interesting study of COVID-19 survivors in Italy found
that individuals with EBW tended to gain extra weight
and abdominal fat after the COVID infections, the net
increase at 3months being proportional to the initial
weight loss during the acute disease.” Similar findings
have been reported for male adults in Spain.”

We found an alarming increase in underage female
obesity, concentrated in SES1 (24%). Data show that the
BMI of children and adolescents has stabilised since 2000
in high-income countries but has continued to increase
in LMIC.? A global meta-analysis of studies in children
and adolescents showed a significant increase in the
odds of obesity during the COVID-19 lockdown (OR 1.17
(95% CI 1.06 to 1.29)).%* Sadly, the advance of obesity is
focused on children, adolescents and women from the
poorest segments of society. A completely unexpected
result was the increase in underweight among men of
SESI. Here, the explanation is perhaps more economic
in nature: Usually men from this stratum work informal
jobs happening outdoors (ie, as construction workers,
street vendors, etc). These activities were severely limited
by the lockdown, leading to even more restricted income
and deficient nutrition.

The strengths of this study are its population base,
complex probabilistic sample design and careful execu-
tion, all of which make it a reliable representation of
most of the urban Colombian population. Also, the study
personnel were extensively trained, and constant supervi-
sion and validation rules were implemented to guarantee
data quality.

Among the limitations of the study, one of the most
relevant is the lack of information about the rural
setting and about how this population was affected by
the COVID-19 lockdown. Given that EBW is increasing
rapidly among Latin American women,” future studies
will need to focus on the evolution of EBW in the rural
setting in this part of the world, with a particular focus on
women. Also, because it was a joint analysis of two separate
cross-sectional studies and not a longitudinal follow-up,
we did not have data on the incidence of cardiometa-
bolic complications at the individual participant level.
Additionally, the study did not collect information on
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pharmacological therapies, physical activity or physical
function.

Despite the importance of early years in the predispo-
sition to obesity later in life, we had a limited number
of participants between the ages of 2 and 5 (100 partici-
pants in 2018, 78 in 2022), so we were unable to perform
reliable inferences specifically for this age group. It is
also important to highlight that, while the study showed
a progression in the prevalence of EBW and obesity in
some population segments, we did not have the informa-
tion to identify all of the variables mediating on this asso-
ciation, which are multiple and would exceed the scope
of the study.

In summary, the COVID-19 pandemic and associated
lockdown were accompanied by an accelerated rate of
expansion of obesity and abdominal obesity in urban
Colombia. This association was much stronger in socially
disadvantaged population segments, especially poorer
or less educated women. Our results also suggest that
improving the access of women to economic equality and
higher education, more than strategies narrowly focused
on obesity or nutrition, may result in greater impact
against the obesity epidemic in our context. While our
results are generally of national scope and limited by the
lack of data on variables mediating the observed associ-
ations, these findings may inform health policy-makers
from other countries in Latin America and the global
south.
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