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Abstract

Background: In Central America, there has been a marked increase in obesity in the last 30 years. Over this time frame, in
Panama, there have been lifestyle changes associated with economic development and urbanization that may have
facilitated increases in body weight. The aim of the study is to describe the change in the prevalence of obesity in the
country since 1982 and to analyze the association of obesity with gender, place of residence and socioeconomic factors.

Methods: We analyzed three nationally representative cross-sectional studies and one sub-national study of Panamanian
adults that evaluated anthropometric and socioeconomic variables; ENPA-1982 (n=11 611), ENV-Il 2003 (n =14 737), ENV-III
2008 (n =15 484), PREFREC-2010 (n =3 590). We also evaluated one nationally representative study that evaluated people’s
perception of their body weight, ENSCAVI-2007 (n=25 748).

Results: In 1982, the prevalence in males of a body mass index (BMI) = 30 kg/m? was 3.8% (3.3 — 4.2) and in females 7.6%
(6.9 - 8.2). In 2003, the prevalence in males increased to 14.4% (13.6 — 15.2) and in females to 21.8% (20.8 — 22.7). In 2008,
the prevalence in males was 16.9% (16.0 — 17.7) and in females it was 23.8% (22.8 — 24.7). Nevertheless, in 2007, the national
perception of being obese was only 4% among males and 6.7% among females. The highest prevalence of obesity was
noted in urban areas. Female gender and higher income were found to be positively associated with obesity. Income level
was positively associated with abdominal obesity in men but not in women.

Conclusions: There has been a marked increase of obesity in Panama in the last 3 decades. Initiatives to control this
problem will have to take into consideration the observed gender difference and the lifestyle changes that have contributed
to the rise of this problem.

Citation: Sasson M, Lee M, Jan C, Fontes F, Motta J (2014) Prevalence and Associated Factors of Obesity among Panamanian Adults. 1982-2010. PLoS ONE 9(3):
€91689. doi:10.1371/journal.pone.0091689

Editor: Guoying Wang, Johns Hopkins Bloomberg School of Public Health, United States of America
Received June 28, 2013; Accepted February 13, 2014; Published March 12, 2014

Copyright: © 2014 Sasson et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, which permits
unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

Funding: The authors have no support or funding to report.
Competing Interests: The authors have declared that no competing interests exist.

* E-mail: drjmotta@gmail.com

Most of Latin America has experienced rapid socioeconomic
growth, accompanied by changes in nutrition characterized by
increased consumption of energy-dense foods with elevated

Introduction

Obesity is recognized as an important modifiable risk factor for

ischemic heart disease, stroke, diabetes and cancer, diseases that
are leading causes of morbidity and mortality. [1-5] Worldwide,
mean BMI has increased for men and women and the prevalence
rate of obesity has doubled in the past three decades. [6].

In developing countries, the prevalence of obesity has increased
rapidly and in some it is as high or even higher than the prevalence
reported in developed countries. [7,8] Latin America has been one
of the most affected regions of the world, with one of the largest
rises in BMI occurring in Central and Mexico. [6].

In most countries, the prevalence of obesity is higher in women
than in men, and higher in urban than in rural areas. [7] Females
in Latin America have the third highest prevalence rate of obesity
following the Middle East and Africa. [9].

Variables such as socioeconomic status (SES), ethnocultural
background and place of residence have been said to play a role in
the development of obesity.[3,7,10] Studies have shown a mixed
association between obesity and SES, with a similar number of
countries presenting positive and inverse associations or no
assoclation at all. [11,12].
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contents of fat and sugars. Another significant change has been
an increase in urbanization, which has favored lifestyle modifica-
tions associated with decreased physical activity. [6,13].

Panama is a country with a robust economic growth. The
World Bank classifies Panama as country with an upper middle-
income level. [14] Economic growth has accelerated the migration
of people from rural to urban areas, which in turn has increased
the number of people at risk of becoming overweight and obese
because of changes in eating habits and daily physical activity
leading to a more sedentary lifestyle. [4,15-17].

The lifetime health and economic consequences of obesity are
substantial, therefore many nations are dedicating public health
efforts to prevent and reduce this important risk factor. [18,19].

The purpose of this study is to describe changes in the
prevalence of obesity in Panama since 1982, to assess its
association to gender, place of residence and socioeconomic
status, to identify main problematic areas and high-risk popula-
tions, and guide public health interventions.

March 2014 | Volume 9 | Issue 3 | 91689


http://creativecommons.org/licenses/by/4.0/

Materials and Methods

Ethics Statement

Each study that we utilized as data source was approved by the
Ethics Committee of the Ministry of Health of Panama and
conducted in accordance with the declaration of Helsinki. All
participants were informed about the objectives of the study and
gave their written consent.

Data sources

We searched for all published studies about obesity and
overweight pertaining to Panama utilizing PubMed (National
Library of Medicine, Bethesda, Maryland). We also reviewed
unpublished reports and all national and sub-national surveys that
measured BMI, including one study that evaluated self-reported
estimation of body size. We obtained the data for analysis from the
following studies (Table 1):

Estado Nutricional de la Poblaciéon Adulta en Panama
(ENPA) — 1982. [20] This was the first nationally representative
cross-sectional study that gathered anthropometric measurements
from all the provinces of Panama. A sample of 8,299 households
was randomly selected. From this sample, 11,611 individuals 18
years and older participated in the study and anthropometric
measurements were obtained in all of them by trained health care
workers.

Segunda Encuesta de Niveles de Vida (ENV) - 2003. [2]]
The ENV II of 2003 was a nationally representative, cross-
sectional, observational study that used stratified multistage
sampling. From a total of 26,435 households, 6,363 families were
selected as the primary sampling unit. A total of 14,737 individuals
18 years and older participated in the study; anthropometric
evaluations were performed on all of them by trained personal. A
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structured questionnaire was used to gather demographic,
socioeconomic, health and anthropometric measurements. The
ENV II study of 2003 was performed according to the Living
Standard Measurements Study (LSMS) method, proposed by the
World Bank. [22].

Tercera Encuesta de Niveles de Vida (ENV) — 2008. [23]
The ENV III of 2008 was a nationally representative, cross-
sectional, observational study that used stratified multistage
sampling. From a total of 25,072 households, 8,000 families were
selected as the primary sampling unit. A total of 15,484 individuals
18 years and older participated in the study and anthropometric
measurements were obtained by trained personal. A structured
questionnaire was used to gather demographic, socioeconomic,
health and anthropometric measurements. The ENV III study of
2008 was performed according to the Living Standard Measure-
ments Study (LSMS) method, proposed by the World Bank. [22].

Encuesta Nacional de Salud y Calidad de Vida (ENSCAVI)
—-2007. [24] ENSCAVI - 2007 was a nationally representative
cross-sectional population survey that utilized a multistage random
sampling technique using a census population map to identify each
district as the primary sampling unit. Out of 13,175 randomly
selected dwellings, 25,748 subjects 18 years old and older were
selected to participate in the study. Detailed interviews were
performed using a validated questionnaire. The participants were
asked about their self-perception of body size and about issues
pertaining to their general health. Anthropometric measurements
were not obtained in this study.

Prevalencia de Factores de Riesgo Asociados a
Enfermedad Cardiovascular (PREFREC) - 2010. [25] PRE-
FREC - 2010 was a sub-national, cross-sectional study done in
2010 in the two most populated provinces of the country, Panama
and Colon. Approximately 57.4% of the total population of the
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Table 1. Cross-sectional studies included in the present review.
Distribution of the
Study Year Population study Geographic area population Sampling method
ENPA 1982 11611 individuals All provinces and N/A « Probabilistic
W 54% M 46% indigenous areas
=18 years old « Nationally representative
Age mean: 36.1 SD:15.8
ENV 1I 2003 14737 individuals All provinces and Urban: 54% « Multi-stage stratified
W 51%, M 49% indigenous areas
=18 years old Rural: 39% « Nationally representative
Age mean: 40.3 SD: 16.5 Indigenous: 7%
ENSCAVI 2007 25748 individuals All provinces and Urban: 55% « Multi-stage stratified,
W 60%, M 40% indigenous areas
=18 years old Rural: 33% « Randomized
Age mean: 42.0 SD: 17.1 Indigenous: 12% « Nationally representative
ENV 11l 2008 15484 individuals All provinces and Urban: 67% « Multi-stage stratified
W 51%, M 49% indigenous areas
=18 years old Rural: 28% « Nationally representative
Age mean: 41.9 SD: 17.2 Indigenous: 5%
PREFREC 2010 3590 individuals Panama and Colon provinces, Urban: 47% « Stratified, randomized
W 70%, M 30% 57.4% of the total population
=18 years old Rural: 47% « Sub-national representativeness
Age mean: 45.4 SD: 16.4 Indigenous: 6%
Abbreviations: ENPA, Estado Nutricional de la Poblacién Adulta en Panama; ENV, Encuesta de Niveles de Vida; ENSCAVI, Encuesta Nacional de Salud y Calidad de Vida;
PREFREC, Prevalencia de Factores de Riesgo Asociados a Enfermedad Cardiovascular.
doi:10.1371/journal.pone.0091689.t001
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country lives in these two provinces. Participants were selected
using a stratified randomized sampling technique, from an
estimated population of 1 009 326 subjects. The National Census
of 2010 estimated that the population of Panama was 3,800,000. A
total of 3590 participants 18 year of age participated in the study,
and height, weight and abdominal circumference measurements
were obtained by trained personal. A structured questionnaire was
used to obtain information about ethnic, socioeconomic and
health variables.

Anthropometric variables

The BMI was calculated by dividing the weight in kilograms by
the height in square meters (kg/m?) and categorized in three
mutually exclusive groups based on the WHO and the Third
Report of the National Cholesterol Education Program, Adult
Treatment Panel III (NCEP-ATP III) criteria. Underweight was
defined as a BMI of less than 18.5 kg/m?% normal weight was
defined as BMI of 18.5-24.9 kg/m?; overweight was defined as
BMI of 25-29.9 kg/m? obesity was defined as a BMI = 30 kg/
m?  Abdominal obesity in women was defined as a waist
circumference greater than 88 cm and in men more than

102 cm. [26].

Socioeconomic variables

The national income levels that defined poverty or non-poverty
status were utilized by the ENV of 2008. [23] In the ENV of 2008,
extreme poverty referred to a yearly per capita income of = $638
USD. Poverty was defined as a yearly per capita income of
>$639<$1125 USD. Subjects with a yearly per capita income =
$1126 USD were defined as non-poor. [27] For the PREFREC
study of 2010, monthly income levels were defined by strata,
starting at an income of < § 300 USD per month and ending at an
income of > $1200 USD per month. Education levels were
divided into basic education (pre—school, elementary, middle
school), high school, and post-secondary (college/university and
post-graduate school).

Statistical analysis

Following identification and review, we extracted data pertain-
ing to underweight, normal weight, overweight and obesity for all
the provinces and indigenous regions. The prevalence of normal
weight, overweight, obesity and mean BMI, with 95% confidence
intervals (CI), was estimated for each province and for the country
utilizing weights for the primary sampling units, for each province
and for the nation. We included the ENPA 1982 estimates of
obesity as the beginning of our analysis because there was no other
national or sub-national information about obesity available for
prior years.

An extended Mantel-Haenszel chi square test for linear trend
was used to examine the linearity and significance of the changes
in the prevalence of obesity from 1982 to 2008 and the changes in
prevalence of obesity with regards to place of residence (urban,
rural or indigenous areas) from 2003 to 2010. The obesity
prevalence estimates were not age adjusted with a standard
population.

For the ENV 2008 and PREFREC 2010 studies, logistic
regression analyses were done to estimate the relationship between
a BMI =30 kg/m”® and variables such as gender, place of
residence, ethnocultural association, income level and education
level. Results were expressed as odds ratios with 95% confidence
intervals. All analyses were two-tailed and a P value <0.05 was
considered statistically significant.
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The statistical analyses were performed with SPSS Statistics
version 20 (IBM, Dallas, Armonk, NY: IBM Corp USA) and with
OpenEpi version 3.01, 2013 (http://www.openepi.com/). The
thematic maps were made with the Manifold System Release 8.x
Geographic Information System (GIS) package (Manifold Soft-
ware Limited, Hong Kong).

Results

The distribution of underweight, normal weight, overweight
and obesity by gender and year of survey is presented in Figure 1.
In the ENPA of 1982, the estimated national prevalence rate of
obesity in adults was 3.8% (95% CI= 3.3 — 4.2) in males and
7.6% (95% CI= 6.9 — 8.2) in females. In the ENV II 2003 the
estimated prevalence was 14.4% (95% CI= 13.6 — 15.2) in males
and 21.8% (95% CI= 20.8 — 22.7) in females, and in the ENV III
2008, 16.9% (95% CI= 16.0 — 17.7) in males and 23.8% (95%
CI= 22.8 —24.7) in females. For both males and females, obesity
prevalence changes followed a linear increase from 1982 to 2008
(p<<0.0001). In the sub-national study PREFREC of 2010, which
covered the provinces of Panama and Colon, the prevalence of
obesity was 18.3% (95% CI= 16.5 — 20.0) in males and 30.0%
(95% CI= 28.7 — 33.0) in females. Both, in the ENV III 2008 and
in PREFREC 2010 there was a higher association of obesity with
females than with males OR = 1.82 (1.68 1-.96, p<< 0.001) and
OR = 2.01 (CI= 1.68 — 2.4, p<<0.001) respectively.

The mean BMI by gender and year of survey are presented in
Figure 2. In the ENPA 1982, the mean BMI for males was
22.2 kg/m? (95% CI= 14.8 — 29.6) and 22.7 kg/m?* (95% CI =
13.9 — 31.5) for females; in the ENV II of 2003, the mean BMI for
males was 25.28 kg/m? (95% CI= 13.6 — 58.7) and 26.5 kg/m?
(95% CI= 13.1 — 56.5) for females; in the ENV III of 2008 the
mean BMI for males was 25.84 kg/m? (95% CI= 13.6 — 60.0)
and for females 26.95 kg/m* (95% CI= 11.9 — 57.4); in
PREFREC 2010, the mean BMI for males was 27.92 kg/m2
(95% CI= 16.2 — 61.3) and for females 26.95 kg/m2 (95% CI=
13.5 - 62.8).

The prevalence of obesity by gender and by age groups (ENV
2003, ENV 2008, PREFREC 2010) is shown in Tables 2, 3 and 4.
In all age groups, females had a greater prevalence of obesity than
males. For females, the highest percentage of obesity was seen in
the group aged 45 — 49 years except for ENV III study where the
highest percentage was found in the 50 — 54 year old group. For
males, the highest percentage of obesity was found in the in the 45
— 49 year old group in the three studies.

Figures 3 and 4 represent the estimated prevalence rate of
obesity in the provinces and indigenous regions of Panama
according to the national surveys ENV II 2003 and ENV III 2008,
respectively. In the ENV III 2008, the provinces of Bocas del Toro
and Colon had the highest prevalence rate of obesity among
adults, 33.7% and 26.2% respectively, while the indigenous
regions had the lowest prevalence of obesity among adults, 2.3% in
the Guna Yala region, 4.7% in the Embera Wounaan region and
10.2% in the Ngibe Buglé region.

The distribution of underweight, normal weight, overweight
and obesity by geographic area (urban, rural, indigenous regions),
as estimated by the surveys ENV II 2003, ENV III 2008 and
PREFREC — 2010, is presented in Figure 5, and in all areas it had
an increasing trend (p<<0.001). The ENV III 2008 showed that
living in an urban area had a greater association with obesity than
living in a rural area, OR=1.24 (CI= 1.14 — 1.34, p< 0.001) or
than living in an indigenous area, OR = 2.94 (CI=2.41 - 3.58, p
< 0.001). Similarly, PREFREC 2010 showed that living in an
urban area had a greater association with obesity than living in a
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Figure 1. Prevalence of underweight, normal weight, overweight and obesity in Panamanian adults by gender and year of survey.
Significant linear trend for prevalence estimates of obesity. Note: PREFEC-2010 is a sub-national two-province study.

doi:10.1371/journal.pone.0091689.g001

rural area, OR= 1.47 (CI=1.26 — 1.71, p<<0.001) or than living
in an indigenous area, OR = 2.71 (CI= 1.82 — 4.05, p<0.001).

Figure 6 presents the estimated prevalence of underweight,
normal weight, overweight and obese among adults aged 18 and
over by ethnocultural identification in the study PREFREC of
2010. Those who identified themselves as being of African origin
had a greater risk of being obese when compared to those who
described themselves as white OR= 1.71 (CI= 1.31 — 2.2,
p<0.001), mestizo OR= 1.59 (CI=1.33 — 1.90, p<<0.001) or
Amerindian OR= 347 (CI= 2.52 — 4.78 p<0.001). Further-
more, Amerindians living in urban areas had a lower percentage
of obesity (17.0%) than those that identified themselves as white
(27.0%), mestizos (31.4%) or of African origin (38.7%).

In ENV III 2008, those classified as non-poor or living above
the poverty line (yearly per capita income = $1126 USD) had a
greater association with obesity OR =2.34 (CI= 2.04 - 2.69, p<
0.001) when compared to those classified as extremely poor (yearly
per capita income of = $638 USD) or with those classified as poor
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OR=1.66 (CI= 1.41-1.94) (yearly per capita income > $638
<$1126 USD). In PREFEC 2010, subjects with the highest
monthly income levels were compared with those with the lowest
income level (>$1200 USD vs < $300 USD). In men, abdominal
obesity was associated with the highest income levels, OR =3.52
(CI= 1.93-5.87, p<<0.05), while among women, there was an
inverse association, OR =0.44 (CI= 0.45-0.88, p<<0.05).

We did not find a statically significant difference in the
prevalence of obesity between those with a university and
postgraduate education than those with high school education
OR = 0.98 (CI= 0.87 — 1.10, p=0.68) or those with less than a
high school education OR=1.10 (CI= 0.99 - 1.22, p=10.08).

In the study ENSCAVI of 2007, participants were asked to
evaluate their body weight using the images in Figure 7. Only 4%
of males and 6.7% of females chose the profiles indicating the
largest body size suggestive of obesity. By comparison, in the ENV
III of 2008, anthropometric evaluation revealed that 16.9% of
males and 23.8% of females had BMIs compatible with obesity.

27.9

26.9

= Male

Female

1982 2003 2008
ENPA ENV ENV

Year of Survey

2010
PREFREC

Figure 2. Mean BMI (kg/m?) in Panamanian adults by gender and year of survey. Note: PREFEC 2010 is a sub-national study.

doi:10.1371/journal.pone.0091689.g002
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Discussion

There has been a marked increase in obesity in Panama for
both males and females in the last 3 decades. The most recent
nationally representative survey performed in 2008 estimated that
approximately 56.4% of adults were either overweight or obese
and that 21% were obese. Obesity in Panama is associated with
being female, living in an urban area, being of African descent and
being above the poverty line. These associations are similar to
what has been described in studies performed in other countries.
[17,28-31].

While other South American countries, such as Colombia, Peru
and Brazil, report lower prevalence rates, Uruguay reports a
similar prevalence to the one estimated for Panama. [32,33]
Mexico and United States of America have a much higher

Table 2. Prevalence Rate of Obesity by Age Group of ENV 2003*.

Age Group MALE(%) Cl 95% FEMALE(%) Cl 95% TOTAL(%) Cl 95%
18-24 5.8 43-73 11.5 10.0 - 13.0 8.7 77 -9.8
25-29 11.6 9.6 - 13.7 18.7 16.9 - 20.6 15.2 13.9 - 16.6
30-34 13.8 11.6 - 16.0 204 184 - 223 17.3 15.8 - 18.7
35-39 18.5 16.0 - 20.9 238 21.8 - 258 213 19.8 - 229
40-44 18 155 - 20.4 29.1 269 -31.2 23.8 22.1 - 254
45-49 213 18.7 - 239 332 309 - 354 275 258 - 29.2
50-54 15.7 13.4 - 18.0 29.9 27.8 - 32.1 22.7 21.1 - 243
55-59 15.2 129-174 29.2 27.0 - 313 225 20.9 - 24.1
60-64 15.7 134 -18.0 27 249 - 29.1 21.2 19.7 - 22.8
65-69 14.6 123 -16.8 263 242 - 284 204 189 - 219
70-74 9.7 78 - 115 274 252 -295 18.6 17.1 - 20.1
75-79 8.6 6.8 - 104 15 133 -16.7 11.6 103 -128
=80 35 24 -47 9.6 82-11.0 6.9 59-78
Abbreviations: ENV 2003, Encuesta de Niveles de Vida 2003; Cl, Confidence Intervals.

*National Survey; N=14727.

doi:10.1371/journal.pone.0091689.t002

prevalence of obesity than Panama and that of all other mentioned
countries. [34,35].

Studies employing proxy country data have estimated that
Central America is one of the regions of the world where there has
been one of the most rapid increases in the prevalence of obesity.
[9,36] Our results are in line with these estimates.

In Panama, obesity has increased in both genders, more among
women, and also in urban, rural and indigenous areas. The ENV
survey of 2008 estimated a mean BMI for women of 27 kg/m?
and of 25.8 kg/m? for men. These estimates are consistent with
the 2009 WHO estimate of a mean BMI of 27.9 kg/m? for women
and 26.4 kg/m? for men. [37].

People who resided in indigenous areas had almost a 2 times
lower prevalence of obesity than people who lived in the urban
areas. We also found a lower prevalence of obesity among those
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Table 3. Prevalence Rate of Obesity by Age Group of ENV 2008*.

Age Group MALE(%) Cl 95% FEMALE(%) Cl 95% TOTAL(%) Cl 95%
18-24 7.7 6.3 -9.2 10.8 9.5 -122 9.2 82 -10.2
25-29 13.6 11.7 - 155 22 20.2 - 238 18 16.7 - 19.3
30-34 18.9 16.8 - 21.1 27.7 25.8 - 29.7 234 219 - 248
35-39 19.8 17.6 - 22.0 29.6 27.6 - 316 24.7 232 -262
40-44 19.8 17.6 - 22.0 31 29.0 - 33.1 253 23.8 - 26.7
45-49 229 20.6 - 25.2 335 314 - 355 27.8 26.2 - 293
50-54 20.6 184 - 228 37.3 352 -394 28.7 27.1 - 30.2
55-59 19.3 172 - 215 313 293 - 334 25.1 23.6 - 26.5
60-64 19.8 17.6 - 22.0 316 296 - 33.6 255 240 -27.0
65-69 18.2 16.1 - 20.3 271 25.1 - 29.0 22 20.6 - 234
70-74 16 14.0 - 18.1 19.9 18.2- 21.7 18.2 16.9 - 19.5
75-79 1.9 10.1 - 13.7 171 155 -187 15 138 -16.3
=80 3.8 27 -48 14.1 12.6 - 15.6 9.3 83 -103
Abbreviations: ENV 2008, Encuesta de Niveles de Vida 2003; Cl, Confidence Intervals.

*National Survey; N=15808.

doi:10.1371/journal.pone.0091689.t003
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Table 4. Prevalence Rate of Obesity by Age Group of PREFREC 2010*.

Age Group MALE(%) Cl 95% FEMALE(%) Cl 95% TOTAL(%) Cl 95%
18-24 57/ 25 -89 15.1 126 - 17.7 12.8 10.7 - 14.9
25-29 228 17.0 - 286 26.9 23.8 - 30.0 259 23.1 - 286
30-34 19.8 143 - 253 29.8 26.6 - 33.0 27.2 244 - 299
35-39 27.1 209 - 33.2 358 325 -39.2 338 30.8 -36.7
40-44 234 175 -29.2 348 315 - 38.1 31.6 28.7 - 345
45-49 23.6 17.7 - 29.5 42.2 38.7 -456 373 343 - 403
50-54 21.9 16.2 - 27.6 354 32.1 - 3838 315 28.6 - 344
55-59 233 17.5 - 29.1 35.1 317 - 384 31 28.1 - 339
60-64 11.5 7.1 -159 354 32.0 - 387 27.1 243 - 299
65-69 16.5 114 -216 37.3 339 -40.7 289 26.1 - 31.7
70-74 19.2 13.7 - 246 25.7 22.7 - 288 23 204 - 25.7
75-79 104 6.2 - 146 16.7 141 -193 13.9 11.7 - 16.0
=80 9.1 5.1 -13.1 9.5 75-11.6 9.3 75-11.1
Abbreviations: PREFREC 2010, Prevalencia de Factores de Riesgo Asociados a Enfermedad Cardiovascular; Cl, Confidence Intervals.

*Subnational Survey: Panama and Colon; N =3590.

doi:10.1371/journal.pone.0091689.t004

who identified themselves as being Amerindians. This lower calorie-dense foods and higher levels of physical activity during
prevalence of obesity associated to this ethnocultural group may their daily activities. This relationship of a lower prevalence of
be, in part, due to lower socioeconomic status, diets with less
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obesity and indigenous status has also been identified in
Mexico.[38,39].

The association of being of African descent and obesity has been
well documented in many countries. In the provinces of Panama
and Colon, those who identified themselves as being of African
origin had a greater association with obesity than whites, mestizos
or Amerindians. Moreover, provinces with a high concentration of
people of African descent like Bocas del Toro, predominantly rural
or Colon, predominantly urban, had the highest prevalence of
obesity in the nation. [28-30,40,41] This persistent association of
obesity across rural and urban areas suggests a link of obesity with
African ethno-cultural traits and behavior.

From 1980 to 2012, the per capita gross domestic product of
Panama grew from US $ 1,915 to US $ 9534 [42] and the
percentage of people living in urban areas grew from 50% to 75%
or 2,500,000.[43] This rapid increase in economic growth and
urbanization has resulted in nutritional changes linked to higher
calorie consumption and lifestyle changes associated to reduced
physical activity. [4,15—17] Changes in occupation, transportation
and technology directed at leisure time activities at home have also
contributed to increased sedentary behavior. [6,44].

From 2002 to 2011, the poverty rate in Panama fell from 48.5%
to 27%, while extreme poverty decreased from 21% to 11%. [45]
In our study we found that those classified as being above the
poverty line had a greater association with obesity than those
classified as being extremely poor. This unintended cost of
economic prosperity probably comes about because, as people
rise above the condition of extreme poverty and poverty, there is a
greater likelihood of consumption of high-energy foods, especially
mexpensive soft drinks, junk food and snacks that are ubiquitous in
urban areas. [46,47].

In men we found an association between higher income and
abdominal obesity, but this was not the case for women. Similar
results have been described in other countries. For women, a
slender figure is socially valued and more often sought in higher
income populations, while for men, larger body size is not a social
handicap and may even be perceived as a sign of physical
dominance. [31,48-50].

We found that the perception of body size reported by the
population studied in ENSCAVI 2007 was different than the
national estimates for obesity determined by the ENV of 2008.
This disparity raises our concern that while more than half of the

10.4% 56.4%  29.2% 4.0% 8.3%

49.2%

3%7%  6.7%

Figure 7. Self-reported perception of personal body complexion in Panamanian adults by gender, according to ENSCAVI - 2007

survey.
doi:10.1371/journal.pone.0091689.g007

PLOS ONE | www.plosone.org

March 2014 | Volume 9 | Issue 3 | 91689



adult population of the country is overweight or obese, the
perception in the general population may be a different one. [51]
Misperceptions of body image may act as a barrier for public
health interventions focused at decreasing obesity prevalence. [52—
54].

Numerous studies have shown that obesity increases morbidity
and mortality and it has been identified as one leading preventable
causes of disease in many parts of the world. [5,55-58] The higher
BMI and obesity rates documented in Panamanian women may
be associated to the higher proportional mortality from diabetes
seen in Panamanian women when compared to men. [59]
Furthermore, the province of Colon, which has the second highest
prevalence of obesity, has the highest age-adjusted rates of
mortality for cerebrovascular disease and diabetes mellitus, and
the second age-adjusted death rate for ischemic heart disease.
[60,61].

This study has the following limitations: The data from the
ENPA of 1982 survey only allowed us to estimate the prevalence of
the obese and the non-obese. Because of this shortcoming, we were
not able to calculate the prevalence of overweight and normal
weight, as we were able to do with the ENVII-2003 and the ENV
II1-2008. Nevertheless, these three nationally representative
studies, designed in part to evaluate the nutritional state and
weight of the Panamanian population, allow us to evaluate the
changes of the prevalence of obesity that have occurred over the
last twenty-five years.

The prevalence of obesity found in PREFEC cannot be used to
estimate a trend of obesity in Panama since this study was sub-
national. Furthermore, adding the results of PREFEC to a
calculation of a national trend of obesity could bias the results
because PREFREC was done in provinces with predominant
urban development and with a higher prevalence of obesity.

We chose not to utilize age-adjusted summary statistics because
we did not find a standard population that was suitable to age-
adjust our 18-year and older population. Our age-specific obesity
rates did not have a consistent relation with age, increasing
progressively from young adulthood into middle age and
decreasing as older age was reached. Moreover, our goal was to
reflect the actual prevalence of obesity in the Panamanian
population without losing information or deemphasizing some
aspects of the data.
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