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> Prevalence of overweight and obesity in schoolchildren of a rural Colombian community

Introduction: The National Survey of the Nutritional Situation in Colombia does not establish
Ethnic groups; the nutritional state of entire population living in the rural area of 32 departments that cons-
titute the political division of Colombia. The purpose of this study was to assess the trends of
nutritional status in school community in some rural and remote areas of Cauca department
Obesity; in the South of Colombia with emphasis on excess of weight.
Material and Methods: Cross-sectional descriptive study of 6,664 schoolchildren of both gen-
ders, between 4 and 19 years of age from 12 schools was performed. Height and weight mea-
Prevalence; surements were used to calculate body mass index and the prevalence of overweight and
obesity were defined based on internationally accepted cut-off points. Gender, age, ethnicity
and municipality were evaluated as factors associated to excess weight according to body
mass index.
Results: The mean of age was 13.2+2.9 years; 52.0% males and 48.0% aboriginal schoolchil-
dren. School population was greater in the south and east of Cauca. Regarding nutritional sta-
tus, almost 4.0% of students were in excess weight being significantly predominant the obesity
in females. 55.2% of schoolchildren present normal values of body mass index.
Conclusions: Low prevalence of overweight (3.3%) and obesity (0.3%) were correlated to ado-
lescent students from South and Eastern Cauca. Although the rural schoolchildren obesity pre-
valence is low, the findings suggest implying proper and prompt interventions from alliances
of national and global organizations in order to avoid immediate solutions that may promote
the current nutritional status.
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) Prevalencia de sobrepeso y obesidad en escolares de una comunidad rural Colombiana

RESUMEN

Introduccion: La Encuesta Nacional de la Situacién Nutricional en Colombia no establece el
estado nutricional de la poblacién completa que vive en el drea rural de los 32 departamentos
que constituyen la divisién politica de Colombia. El propdsito de este estudio fue evaluar las
tendencias nutricionales de la comunidad escolar en algunas dreas rurales y remotas del
Departamento del Cauca en el Sur de Colombia con énfasis en el exceso de peso.

Material y Métodos: Se desarroll6 un estudio descriptivo transversal de 6.664 escolares de
ambos géneros, entre 4 y 19 afios de edad procedentes de 12 colegios. Se usaron mediciones de
talla y peso para calcular el indice de masa corporal y se definié la prevalencia de sobrepeso y
obesidad en funcién de los valores de corte aceptados internacionalmente. Género, edad, etnia
y municipalidad se evaluaron como factores asociados al exceso de peso de acuerdo al indice de
masa corporal.

Resultados: La edad promedio fue 13,2+2,9 afios; 52,0% hombres y 48,0% escolares indigenas.
El sury el este del Cauca registraron la mayor poblacién escolar. Respecto al estado nutricional,
casi el 4,0% de estudiantes tuvo un exceso de peso siendo predominante significativamente la
obesidad en mujeres. Un 55,2% de escolares presentaron valores normales de indice de masa
corporal.

Conclusiones: Una baja prevalencia de sobrepeso (3,3%) y obesidad (0,3%) se correlaciond
con los estudiantes del Sur y Oriente del Cauca; los hallazgos sugieren involucrar adecuadas y
prontas intervenciones mediante alianzas de organizaciones nacionales e internacionales para
evitar soluciones inmediatistas que puedan potenciar los actuales estados nutricionales.

Ortega-Bonilla RA, Chito-Trujillo DM. Prevalence of overweight and obesity in schoolchildren of a rural Colombian
community. Rev Esp Nutr Hum Diet. 2015; 19(4): 212 - 220. DOI: 10.14306/renhyd.19.4.176

a growing importance in developing countries due to the

‘ INTRODUCTION

Excess weight has been declared as a major public health
problem and worldwide epidemic?. It can occur as overweight
or obesity which are defined as abnormal or excessive fat
accumulation that may impair health? During the last two
decades, numerous evidences and trends in regard to the
prevalence of overweight and obesity, as well as their risk
factors for health have been reported by investigators from
different countries*®. There is no a consensus on which is
the best method and which are the ideal cut-off to diagnostic
the excess weight. However, the computation of Body Mass
Index (BMI) is a global recognized method. The problematic
of abnormal or excessive fat accumulation is neither limited
toan only age group nor developed countries; it has reached

easy availability of dense foods, as well as in pediatric and
adolescent groups because of their prioritization for the
implementation of programmes to monitor and prevent
the obesity. To date, World Health Organization reports that
at least 2.8 million people die each year as a result of their
overweight or obese status in the world? Recently,
it was estimated that average 24.1 million children
(5-11 years) and 18.8 million adolescents (12-19 years) were
overweight or obese conditions in Latin America’. Excess
weight conditions are currently prevalent in Colombia. In
fact, Colombian government together with its Ministry of
Social Protection decreed in 2009 obesity and associated
no communicable diseases like a public health priority and
declare to September 24 as national day against obesity and
overweight®. According to Number and Indicators in Health,
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the Report of Disease in Colombia®; Statistics of Public Health
Monitoring and the National Health Survey’; and the most
recent National Survey of Nutritional Status (ENSIN 2010)*,;
one in six Colombian children and adolescents (5-17 years)
were overweight or obese. In addition, the excess weight
resulted higher in urban (19.2%) regions than rural (13.4%).
These statistics showed the Cauca department as the third
province (21.7%), after San Andrés and Guaviare, with
prevalence of excess weight conditions. Although national
surveys, the broadest analysis, have been performed on
2005 and 2010%*?, the collected data do not include
descriptive information from each one of the municipalities
of each department in Colombia. Hence, the goal of the
present study was to assess the trend in the prevalence of
overweight and obesity of schoolchildren residing in twelve
municipalities of the Department of Cauca (Colombia). This
study also attempted to identify the regions of prevalence
in that province and their association with ethnic groups
of the population using bivariate statistical analysis. This
information should complement the national data reported
by government institutions for scientifically support the
planning healthcare related corrective measures.

‘ MATERIAL AND METHODS

Data collection

Cauca department is one of the 32 provinces that make
up Colombia, located in south-western and comprises 42
municipalities. Data used in this analysis were students’
growth parameters collected in a survey of schoolchildren
of the main educational institutions located in the selected
municipalities of the department of Cauca, aged between 4
and 19 years, enrolled from first grade of elementary school
to eleven grade of high school, and residing in some town
of the south (Almaguer, 20,463 inhabitants; Argelia, 24,538
inhabitants; Bolivar, 43,461 inhabitants; La Vega, 33,133
inhabitants; Piamonte, 7,083 inhabitants; Santa Rosa,
9,579 inhabitants; San Sebastidan, 13,027 inhabitants),
north (Miranda, 31,967 inhabitants) and eastern (Jambal9,
14,831 inhabitants; Puracé, 16,892 inhabitants; Totord,
17,430 inhabitants; Paez, 31,548 inhabitants) of Cauca.
Data collection was leader by PANES (Plan de Alimentacion
y Nutricion Escolar) program. These geographic areas
were selected due to have been either place historically
affected by armed conflict or with difficult access to food.
All parents of the infants and the chancellors of the schools
participating in the projects were informed about the
purpose, procedures, and privacy of the measurements and
signed an informed consent form. Training about taking

proper measurements of weight and height was given by a
contracted expert in nutrition and dietetics. The indicators
reported were: height, weight, gender, ethnicity and area of
residence. BMI was calculated as weight (kg), divided by the
squared of height (m). Height-for-age and BMI-for-age were
indicators assessed in schoolchildren according to standard
classification proposed by World Health Organization®. The
study did not require ethics review, since this is a secondary
analysis of deidentified publicly available data.

Data analysis

Means and standard deviations of height, weight
and frequency percentage of gender, ethnic, BMI and
municipalities were calculated. ANOVA test with alpha 0.05
was used to compare the differences in mean values of age,
weight and height and frequency values of ethnicity and
geographical in respect to gender. Pearson correlations
were fixed between some variables with a significance level
<0.01. Associations between BMI and gender, age, origin
and ethnicity were established by means of cross-tabs
using Chi square with a confidence interval 95%. Results are
considered statistically significant at level <0.05.

Standard deviation scores (SDS) for three nutritional
indicators (height, weight and BMI) adjusted for ages were
estimated from individual data. “Short” children (SDS height
below -1) or “tall” children (SDS height above +1); in respect
to weight and BMI indicators, the Z-Score distribution can
depart slightly from normality at the extreme tails (beyond
+3 SD). Calculation of the SDS values was based on the
national reference data for BMI, height and weight of WHO
by applying of AnthroPlus software®.

Statistical analyses were performed with SPSS v.20 software.

‘ RESULTS

Data collected from 6,664 students were included. Total
sample correspond to children enrolled in the main
educational institutions of twelve rural regions of the
Department of Cauca. Table 1 details anthropometric and
sociodemographic characteristics of the sample. The mean
value and standard deviation of age, weight and height were
13.2+2.9 years, 42.6x12.0kg and 1.47+0.24m, respectively.
Half of the total of sample ranged between 11 and 15 years.
Male (52.0%) and aboriginal (48.0%) schoolchildren slightly
predominate on female and the rest of ethnicity. According
to BMI standard classification, most students of the sample
(55.2%) fell into the group with a BMI normal. Schoolchildren




Rev Esp Nutr Hum Diet. 2015; 19(4): 212 - 220

Prevalence of overweight and obesity in schoolchildren of a rural Colombian community

[

Colombia, in 2009.

_

Characteristics

able 1. Descriptive analysis results among rural schoolchildren from 12 municipalities of the department of Cauca,\

Sample (n=6,664)

Age (years)

AveragexSD 13.2£2.9
Median (IQR) 13.0 (11.0-15.0)
Gender, n (%)

Male 3,466 (52.0)
Ethnicity, n (%)

Afro 356 (5.3)
Aboriginal 3,197 (48.0)
Mestizo 3,111 (46.7)
Weight (kg)

Average+SD 42.6£12.0
Median (IQR) 43.0 (34.0-51.0)
Height (m)

Average+SD 147+0.24
Median (IQR) 1.49 (1.38-1.57)
BMI classification, n (%)

Underweight 2,739 (41.1)
Normal 3,679 (55.2)
Overweight 223 (3.3)
Obese 23 (0.3)
Municipality, n (%)

Almaguer 53(0.8)
Argelia 1,528 (22.9)
Bolivar 1,049 (15.7)
Jambald 738 (11.1)
La Vega 522 (7.8)
Miranda 172 (2.6)
Paez 476 (7.1)
Piamonte 231 (3.5)
Purace 488 (7.3)
San Sebastidn 659 (9.9)
Santa Rosa 425 (6.4)
Totord 323 (4.8)

/

SD: Standard deviation; IQR: Interquartile range.

mainly are from the municipalities of Argelia (22.9%), Bolivar

(15.7%) and Jambalé (11.1%).

The mean values and standard deviation of age (p=0.014)
and height (p=0.000) in male were significantly higher
than in female (Table 2). Similar mean values of weight in

male and female were found which showed no significant

differences (p=0.470). Slight differences no significant

(p=0.262) between the percentages of frequency of three

types of ethnicity by gender were detected. BMI classification

showed percentages significantly lower of women classified
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able 2. Classification by gender of sociodemographic and nutritional characteristics of rural schoolchildren from 12
municipalities of the department Cauca, Colombia, in 2009.
Characteristics Male (n=3,466) Female (n=3,198) = *p-value
Age (years) 13.3 (3.0) 13.0 (2.9) 0.014
Average+SD
Ethnicity, n (%)
Afro 190 (5.5) 166 (5.2) 0.262
Aboriginal 1,691 (48.8) 1,506 (47.1)
Mestizo 1,526 (47.7) 1,526 (45.7)
Weight (kg)
AveragexzSD 42.8 (12.4) 424 (11.5) 0.470
Height (m)
AveragexSD 1.49 (0.31) 1.45 (0.12) 0.000
BMI classification, n (%)
Underweight 1,524 (44.0) 1,215 (38.0)
Normal 1,868 (53.9) 1,811 (56.6) 0.000
Overweight 65 (1.9) 158 (4.9)
Obese 9(0.3) 14 (0.4)
Municipality, n (%)
Almaguer 37 (11) 16 (0.5)
Argelia 742 (23.2) 786 (22.7)
Bolivar 554 (16.0) 495 (15.5)
Jambald 399 (11.5) 339 (10.6)
La Vega 305 (8.8) 217 (6.8)
Miranda 83 (2.4) 89 (2.8) 0.007
Paez 246 (7.1) 230 (7.2)
Piamonte 120 (3.5) 111 (3.5)
Puracé 228 (6.6) 260 (8.1)
San Sebastidn 330 (9.5) 329 (10.3)
Santa Rosa 217 (6.3) 208 (6.5)
Totord 161 (4.6) 162 (5.1)

/

SD: Standard deviation; IQR: Interquartile range. *p <0.05

in underweight and normal but percentages of BMI classified
as overweight and obese higher than men. Regarding to
geographic origin of schoolchildren, significant differences
defined by municipalities of Argelia and La Vega were
observed. Most of boys were from La Vega and women from
Argelia.

Prevalence of excess weight

Table 1 shows the prevalence of low weight or normal status

in the analysed sample. Excess weight was diagnosed in less
than 5% of schoolchildren, with 0.3% being obese and 3.3%
overweight. Normal status was predominantly diagnosed
in 55.2% of sample followed by 41.1% of children with low
weight.

BMI in female schoolchildren had a prevalence percentage
(5.3%) of excess weight significantly higher than children
male (2.2%) in the bivariate analysis (Table 2). In contrast,
male had a greater chance (44.0%), statistically significant,
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of having underweight in relation to female schoolchildren
(38.0%).

Nutritional assessment

Nutritional indicators (weight-for-age, height-for-age and
BMI-for-age) were estimated by means of determination of
Z-Scores in the AnthroPlus software®.

Weight-for-age: a moderate and significant correlation
(r= 0.787; p<0.01) between weight and age was observed
whereby it is assumed that a certain proportion of
schoolchildren do not have a proper weight for their age.
Over 70% of sample overcomes the average age (13.2
years). Thus, the estimations were not calculated for the
entire population given that the reference data were
not available beyond age 10 because this indicator does
not distinguish between height and body mass in an age
period where many children are experiencing the pubertal
growth spurt and may appear as having excess weight (by
weight-for-age) when, in fact, they are just tall. Hence, the
software computed the estimation for twelve children aged
less than 10 years (data no represented). This sub-sample
evidenced an asymmetric and shifted distribution compared
to the reference as a consequence of a low percentage of
schoolchildren (less than 5%) with more than 3 SD. These
results could be considered as predictive of the nutritional
risk of the schoolchildren.

Height-for-age: experimental distributions for both gender
differed between -1 and -2 SD from the reference, placing a
greater proportion of female schoolchildren in that range.
From a nutritional point of view, these findings indicate that
male and female students to 19 years potentially would
exhibit growth retardation.

BMI-for-age: male schoolchildren had a tendency to follow
behaviour of the standard curve (data no depicted). In the
case of female students, the distribution lost the symmetry
from the reference. These results confirm the prevalence
of excess of weight (overweight and obesity) in female
schoolchildren described in Table 2.

‘ DISCUSSION

Results from this retrospective study show a low prevalence
of overweight and obesity in schoolchildren of rural regions
of the Department of Cauca being more pronounced
the overweight (3.3% vs. 0.3%, Table 1). These nutritional
classifications defined according to BMI rank the third
and fourth position after normality that is the first and

underweight in a second. The prevalence in female students
(5.3%) is significantly almost three times higher than that of
male (2.2%). Schoolchildren under these status are residents
in the municipalities of San Sebastian and Argelia, being
statistically higher female gender (p=0.000) from the first
one origin, aged between 12 and 19 years with a statistical
contribution higher from schoolchildren in between 16 to
19 years (p=0.000), and from mestizo ethnicity, see Table 3.

A prevalence of underweight statistically higher in male was
found in Argelia and Bolivar focused in children in between
4 and 8 years in Argelia and 12 and 15 years in Bolivar.
The findings of Argelia are in agreement with reported in'>.
The ethnicity characteristic with this status of prevalence
was mestizo. Normal status had prevalence in children in
between 12 and 15 years from municipalities of Jambalo,
La Vega, Miranda, Paez, Piamonte, Puracé, San Sebastidn,
Santa Rosa and Totord, being significantly higher in children
female than male, except in Jambal6, La Vega and San
Sebastian. Aboriginal ethnicity predominated except in
Miranda, San Sebastian, and Santa Rosa, where mestizo
was slightly higher.

Findings do not show an alarming prevalence of excess
of weight; instead underweight reported as the main
nutritional problem of Colombian until 2005* children
keeps the tendency. Hence, the obtained trend with these
data collected in 2009 could be an indicator of dramatic
changes.

Multiple factors that affect the trend of overweight and
obesity according togender aredocumented?®?, butitis clear
any kind of excess weight implies health consequences®*.
The reasons or factors directly associated to these findings
could not be ascertained, but they may be understood
from real marked differences in lifestyle of girls and boys
in these rural regions. Women are usually dedicated to
housework close to their mothers, while men assist their
fathers in farm activities that may involve more effort. In
addition, controversies related to immunization safety
have led to an increasing number of parents who refuse to
vaccinate their children. Health care professionals argued
on the benefit of avoiding preventable diseases which are
correlated to nutritional disorders?>?L. A high risk for worm
infectious has been detected in rural communities due to
raw or insufficiently cooked food, frequent use of river water
(unsafe water) and low acceptance of appropriate preventive
treatment during collective campaign. It is known that the
lack of deworming treatments have a negative impact on
nutrition process. Another point that should be considered
for children of rural regions of developing countries is the
problem of low birth weight, which by itself or accompanied
with a rapid growth spurt during childhood?> makes one
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KTable 3. Associations by municipality between nutritional status of rural schoolchildren of the Cauca department enroIIecI\

in 2009 and gender, ethnicity and age.

Nutritional Status Ethnicity Age by ranges (years)
Municipality: M F | *p-value : Afro ;| Aboriginal ;| Mestizo : *p-value | 4-8 @ 9-11 : 12-15: 16-19: *p-value
Almaguer
Underweight 13 1 14 10 4
Normal 24 14 0.029 38 - 19 19 0.217
Overweight 0 1 1 0 1
Obesity 0 0 0 0 0
Argelia
Underweight 492 452 8 936 454 285 186 19
Normal 279 | 270 0.454 9 540 0.256 41 106 261 141 0.000
Overweight 15 18 0 33 0 5 12 16
Obesity 0 2 0 2 0 0 0 2
Bolivar
Underweight 316 © 225 62 159 320 150 343 48
Normal 230 : 250 0.000 55 135 290 0.769 36 278 166 0.000
Overweight 6 17 4 5 14 2 13 8
Obesity 2 3 1 0 4 1 2 2
Jambalé
Underweight 123 93 216 97 118 1
Normal 270 i 225 0.003 495 63 283 149 0.000
Overweight 6 21 27 0 10 17
Obesity 0 0 0 0 0 0
La Vega
Underweight 60 38 98 7 74 17
Normal 239 | 163 0.003 402 8 201 193 0.001
Overweight 6 14 20 0 6 14
Obesity 0 2 2 0 1 1
Miranda
Underweight 23 16 39 0 37 2
Normal 58 66 0.172 124 2 79 43 0.031
Overweight 2 6 8 0 5 3
Obesity 0 1 1 0 1 0
Paez
Underweight 100 75 69 85 21 89 81 5
Normal 139 | 144 0.104 114 145 24 0.801 45 170 68 0.000
Overweight 6 11 8 7 2 2 10 5
Obesity 1 0 0 1 0 1 0 0
Piamonte
Underweight 54 42 9 87 22 61 13
Normal 59 64 0.489 13 110 0.143 10 56 57 0.000
Overweight 6 5 4 7 0 8 3
Obesity 1 0 0 1 0 1 0
Puracé
Underweight 79 63 75 67 61 76 5
Normal 142 178 0.001 177 143 0.174 37 203 80 0.000
Overweight 4 19 15 8 1 11 11
Obesity 3 0 0 3 1 0 2
San Sebastian
Underweight 78 87 82 83 70 91 4
Normal 243+ 209 0.000 226 226 0.095 47 264 141 0.000
Overweight 8 28 20 16 1 16 19
Obesity 1 5 0 6 0 2 4
Santa Rosa
Underweight 94 63 90 67 47 102 8
Normal 117 ¢ 129 0.007 121 125 0.101 16 135 95 0.000
Overweight 5 15 13 7 2 10 8
Obesity 1 1 0 2 1 1 0
Totoré
Underweight 92 60 152 49 95 8
Normal 68 99 0.001 167 - 14 92 61 0.000
Overweight 1 3 4 0 2 2

K Obesity 0 0 0 0 0 0

M: male; F: female; *p <0.05
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prone to no communicable diseases. The escalating trends
in excess weight of Colombian schoolchildren may be an
accumulating risk for those who were underweight at birth.

A remarkable point is the ethnic predisposition to adverse
health effects of obesity and overweight®?. In this
sense, mestizo and aboriginal ethnicities predominant in
underweight and normal status could undergo long-term
health effects.

‘ CONCLUSIONS

This paper, which is likely the first of its kind covering
large part of the rural area of Cauca department, provides
BMI data based on measured weight and height for
schoolchildren between 4 and 19 years. It was detected a
low prevalence of excess weight (3.6%), even below recent
national reports (ENSIN, 13.4%), which was associated
mainly to schoolchildren female in between 12 and 19
years of the municipalities of south (San Sebastian, Argelia
and Bolivar) and eastern (Jambalé and Puracé) of the
department, mainly of mestizo and aboriginal ethnicities,
suggesting that an important contribution should be
considered in initiatives at regional and national levels
related to preventive programmes and interventions futures
addressed to decrease these factors in rural population.
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