Nutritional status of children from lower Amazonas: agreement between three classification criteria

ORIGINAL ARTICLE

Nutritional
Amazonas:

status of children from
agreement

J Hum Growth Dev. 2018; 28(2):139-147

lower

between three

classification criteria

'Departamento de Educagao Fisica,
Universidade Federal do Amazonas,
Parintins (AM), Brasil

’Departamento de Educagéo Fisica,
Universidade Federal de Santa
Catarina, Floriandpolis (SC), Brasil.

3Instituto Federal de Educagao,
Ciéncias e Tecnologia do Ceara,
Fortaleza (CE), Brasil.

“Departamento de Educacao Fisica,
Universidade Federal do Triangulo
Mineiro, Uberaba (MG), Brasil

SDepartamento de Educagéo

Fisica, Universidade Estadual Julio
Mesquita Filho, Presidente Prudente
(SP), Brasil.

Corresponding author:
duartemg@gmail.com

Manuscript received: December 2017
Manuscript accepted: March 2018
Version of record online: June 2018

Marcelo Gongalves Duarte!, Sueyla Ferreira da Silva dos
Santos'!, Giseli Minatto?, Glauber Carvalho Nobre?3, Joao
Otacilio Libardoni dos Santos', Thiago Ferreira de Sousa*
Ismael Freitas Junior®

Abstract

Introduction: The knowledge of adequate methods to
monitor growth and nutritional status during childhood
and adolescence makes possible an early diagnosis of
possible problems, such as malnutrition, overweight or
obesity in adult life.

Objective: To determine the agreement between three
methods of nutritional assessment status of children 2 to
6 years old from Lower Amazonas region, Brazil.

Methods: Exploratory, epidemiological, and cross-
sectional school-based study conducted in 2014 with
children of Child Education in the city of Parintins.
We assessed the nutritional status, body mass index,
according to three criteria: Conde and Monteiro, Cole et
al, and World Health Organization (WHO). We used the
Kappa coefficient to investigate the agreement between
three criteria.

Results: Participants were 1.387 children (714 boys)
with a mean age of 5 years. The boys had a higher
prevalence of overweight than girls by the WHO
classification, but higher proportion of girls with low
weight, according to the national criteria. The best levels
of agreement were for females and national protocol
showed good agreement with the international use of
protocols, highlighting proposed by the WHO.

Conclusion: We concluded that there was agreement
among the criteria for assessing the nutritional status of
children in the Lower Amazonas.
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Bl INTRODUCTION

The assessment of nutritional status is fundamental
in childhood, since malnutrition, overweight and obesity
are stages indicative of imbalances that may influence the
adequate development of children and interfere in health/
disease processes'?. There is a significant increase in
infectious diseases, retarded motor development, difficulties
in school performance, decrease in height and productive
capacity in adulthood®, resulting from this multifactorial
aspect. Social and biological factors are related to the deficit
or excess of food consumption®. Therefore, genetic factors
and environmental and social context characteristics play
an important role on nutritional status’.

Emerging countries have undergone intense changes
in lifestyle and nutritional status®. Brazil is among the
countries with the highest prevalence of malnutrition, but
this aspect presents important regional disparities, as pointed
out in the book “Geography of Hunger”, by Josué de Castro,
cited as one of the pioneers and principals on mapping the
situation of the country. The regions of the Amazon and
part of the Northeast were considered as expressive zones
of endemic hunger®. In these regions, hunger or nutritional
deficiencies affected half the population®.

The northern region of Brazil is one of the most
vulnerable to children’s nutritional deficits™®, where the
highest prevalence of stature deficit’ is also found, an
aspect that is predominantly associated with precarious
living conditions'®. Among the forms of measurement of

B METHODS

Participants

An exploratory, epidemiological study with a cross-
sectional design, developed in 2014 with public elementary
school children in the city of Parintins, Amazonas. The
research was submitted and approved by the Research Ethics
Committee (CEP) in humans of the Universidade Federal do
Amazonas- UFAM under the number of opinion 860.883.

The study population was determined by total
enrolment in pre-schools in the previous year of data
collections. According to data from the Brazilian Institute
of Geography and Statistics (IBGE), 3,955 enrolments were
made®. A consent form was obtained from the directors of
each teaching institution included in the sample, in the same
way, parents and / or guardians of the students involved
in the research signed a free and informed consent form
authorizing the participation of their children.

The total number of schools eligible for participation
in the survey was 13. It was decided to carry out a school
census, including all children, in the analysis, who met the
following criteria: a) aged from two to six years; b) enrolled
in kindergarten schools in the urban area of the municipality
of Parintins/Amazonas in the academic year 2014; c) have
the consent of the parents or guardians to perform the data
collection. For schoolchildren who attended kindergarten,
but did not meet the age group criterion, the measurements
were taken.

Procedures

The data collection team was composed of a teacher
and two students of Physical Education properly trained and
standardized to carry out the measurements. A pilot study
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nutritional status, we have the body mass index (BMI) as
a commonly used method because it is considered practical
and low cost!l. For the evaluation of BMI, different
classification criteria are available that allow the estimation
of health risks, through the categories of low weight and
obesity'*'*. The researches pointed out that the evaluation
of nutritional status diverges considerably from the criteria
used'* '8,

The World Health Organization'® suggests as a
criterion for the classification of nutritional status the z-score
or percentiles of body weight for height', such criterion
was proposed from a study carried out in four continents'.
Cole et al."*!" reported new BMI curves for the age group
of two to 18 years, using data from nationally representative
surveys of six high and middle income countries (Brazil,
Singapore, United States, Great Britain, Hong Kong and the
Netherlands). Conde and Monteiro'? carried out a national
study that evaluated the nutritional status of children and
adolescents'’.

In the present study, we have not investigated the
use of different classification criteria in research on the
nutritional status of children in the northern region of Brazil.
Thus, the present study aims to estimate the concordance
between three methods of nutritional status classification,
through BMI, in children aged two to six years of age in the
region of Baixo Amazonas, Brazil.

was carried out involving 60 students from two classes of
a school not included in the sample, with the intention of
testing the instruments and the logistics of the study. During
the present study, parents and/or guardians of the students
were informed at least one day in advance about the research
and the appropriate clothing to participate in the collection
of data. The measurements were taken during recreation
classes, which occurred twice a week and in the same class
shift. Data collection took place from August to November
2014.

The body mass was measured by means of a
calibrated scale with an accuracy of 0.1 kg. The stature was
collected with a tape measure with precision of 0.1 cm, fixed
to the wall, on a flat support surface and with the aid of a
square overlapped to the children’s head and supported to
the wall. The measurement was made with light clothing
(shorts or pants, school shirt) and barefoot’!. Most of the
measurements were performed by a single evaluator, with
the help of another team member. The BMI calculation was
applied by dividing body mass in kilograms (kg) by the
square of height in meters (m).

The outcome variable of the study was the nutritional
status, classified according to three BMI criteria for children:
Conde and Monteiro'?, Cole et al'>'* e World Health
Organization (WHO)'>?2, The BMI classification for the
present study was standardized as presented in Figure 1, in
order to allow comparability between the criteria.

The independent variables of the study were the age
group, calculated from the date of birth and the evaluation,
later categorized in tertiles, and sex (male and female). The
statistical program SPSS, version 15.0 was used to build the
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Criteria Classification Grouping
Malnutrition grade 1
Malnutrition grade 2 Low weight
Malnutrition grade 3
Cole et al. :
Eutrophic Normal
Overweight Overweight
Obesity Obesity
Low weight Low weight
. Eutrophic Normal
Conde & Monteiro ) ]
Overweight Overweight
Obesity Obesity
Sharp thinness .
) Low weight
Thinness
L Eutrophic Normal
World Health Organization . .
Risk of overweight )
) Overweight
Overweight
Obesity Obesity

Figure 1: Description and categorization of the variable Body Mass Index according to different classification

criteria.

database and conduct analyses. The descriptive statistics, by
means of mean, standard deviation (£), absolute and relative
frequencies, were applied to characterize the group and
describe the nutritional status of the children in each of the
adopted classification criteria. The association between BMI
classification and gender for the three classification criteria
was obtained using the chi-square test.

Statistical analysis

The independent variables of the study were the age
group, calculated from the date of birth and the evaluation,
later categorized in tertiles, and sex (male and female). The

B RESULTS

Of the 13 preschools located in Parintins, eight
(61.5%) participated in the study. A total of 1,387 children
(35.1% response rate) were evaluated from three to six
years (mean: 5.11; + 0.86). The mean height was 1.08 m (+
0.07) and the body mass was 17.89 kg (+ 3.42) (Table 1).

The majority of the children were male (51.5%)
and BMI in the range recommended for health. Regarding
each criterion, it was observed that Cole ez al.'*! presented
a prevalence of low weight (26%) distinct from the other

results were described by mean, standard deviation, absolute
and relative frequencies. The chi-square test was used to
verify possible associations between BMI classification and
gender for the three classification criteria. The concordance
between the selected nutritional status criteria was verified
by the weighted Kappa test for the general sample and by
sex. The FleissKappa test was used to verify the agreement
between the classification categories (low weight, eutrophic,
overweight and obesity). The values between 0.21 and 0.4
were considered as discrete agreement; moderate 0.41 to
0.6; substantial 0.61 to 0.8 and almost perfect 0.81 to 1.00%.
The significance level of 5%.

criteria, and overweight (12.9%), by means of WHO
classification'>?? presented a higher prevalence (Table 2).

The association between nutritional status and
sex, according to the three BMI classification criteria,
showed a difference between boys and girls, with a higher
proportion of overweight and obesity for boys (p = 0.006),
in WHO classification'>*? and of low weight for girls (p =
0.004), that of Conde and Monteiro12 (Table 2).

Table 1: Anthropometric characteristics of children of Parintins, Amazonas, Brazil, 2014.

Age (years) Height (meters) Body Mass (kilograms)
Total Boys Girls Total Boys Girls

Mean (sd) Mean (sd) Mean (sd) Mean (sd) Mean (sd) Mean (sd)
General 1.08 (0.07) 1.09(0.07) 1.08(0.07) 17.89(3.42) 18.30 (3.56) 17.46 (3.21)
3 1.01 (0.04) 1.01(0.05) 0.99(0.05) 15.98 (2.49) 15.27 (2.18) 15.07 (2.32)
4 1.02 (0.05) 1.05(0.05) 1.04 (0.05) 15.57 (2.25) 16.87 (2.45) 16.28 (2.39)
5 1.07 (0.05) 1.11(0.05) 1.10(0.06) 17.48 (2.79) 19.14 (3.28) 18.20 (3.32)
6 1.13(0.05) 1.15(0.05) 1.13(0.05) 19.59 (3.50) 20.83 (3.93) 19.33 (3.00)
Source: Authors
DOI: http://dx.doi.org/10.7322/jhgd. 141627 141
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Table 2: Description of sociodemographic variables and classifications of nutritional status of children.

Parintins, Amazonas, Brazil, 2014.

Variables Total (n=1387) Boys (n=714)  Girls (n=673) p value
n % n % n %

Sex

Male 714 51.5 - - - -

Female 673 48.5 - - - -

Age group

1st tercile 491 35.4 255 35.7 236 351

2nd tercile 423 30.5 215 30.1 208 30.9

3rd tercile 473 34.1 244 34.2 229 34.0

BMI Cole et al. 0.14

Low Weight 361 26.0 188 26.4 173 25.7

Normal 897 64.7 452 63.3 445 66.1

Overweight 75 54 38 5.3 37 5.5

Obesity 54 3.9 36 5.0 18 2.7

BMI Conde & Monteiro 0.006

Low Weight 118 8.5 44 6.2 74 11.0

Normal 1151 83.0 609 85.3 542 80.5

Overweight 87 6.3 49 6.9 38 5.6

Obesity 31 2.2 12 1.7 19 2.8

IMC WHO 0.004

Low Weight 69 5.0 31 4.4 38 5.7

Normal 1140 82.2 571 80.0 569 84.5

Overweight 156 11.2 96 134 60 8.9

Obesity 22 1.6 16 2.2 6 0.9

BMI= Body Mass Index; WHO = World Health Organization. Source: Authors.

Table 3 shows the concordance between the three
criteria of classification of BMI, general and by sex, with
values from k= 0.473 p <0.001 (discrete) to k= 0.707 p
<0.001 (substantial). The lowest values of agreement were
observed in males, in all the criteria. The Brazilian protocol
of Conde and Monteiro'? presented satisfactory agreement
with the WHO classifications'>?? and Cole et al.'*'*, both
male (WHO® 0.67; Cole et al." 0.43) and female (WHO?*
0.72, Cole et al.'* 0.65) (Table 3).

Fleisskappa analyzes showed moderate and
significant agreement for most of the classification
categories (k= 0.520 to 0.691, p <0.001). The “low weight”
category showed low agreement for the group in general (k=
0.384 p <0.001). The “overweight” classification presented
substantial agreement between the protocols in the female
group (k= 0.809, p <0.001) (Table 4).

Table 3: Concordance of children’s body mass index, according to Conde & Monteiro13, Cole et al.'*'* and
WHQO22 classifications. Parintins, Amazonas, Brazil, 2014.

Conde & Monteiro Vs Cole Conde & Monteiro Vs Cole Vs WHO
WHO

k (C195%) p value k (C195%) p value k (C195%) p value

General group 0.610 (0.569;0.651) <0.001 0.736 <0.001 0.492 (0.450;0.534) <0.001
(0.694;0.779)

Boys 0.521 (0.463;0.579) <0.001 0.725 <0.001 0.473(0.417;0.530) <0.001
(0.651;0.778)

Girls 0.707 (0.651;0.762) <0.001 0.758 <0.001 0.514 (0.452;0.577) <0.001
(.703;0.814)

K=FleissKappa, Cl=Confidence Interval; Source: Authors

DOI: http://dx.doi.org/10.7322/jhgd. 141627
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Table 4: Concordance between the categories of BMI classification of children. Parintins, Amazonas, Brazil, 2014.

Categories General group Boys Girls
k (C195%) p value k (C195%) p value k (C195%) p value
Low weight 0.384 < 0.001 0.315 < 0.001 0.448 < 0.001
(0.354;0.415) (0.273;0.358) (0.405;.492)
Eutrophic 0.520 < 0.001 0.454 < 0.001 0.591 < 0.001
(0.489;0.550) (0.412;0.497) (0.547;0.634)
Overweght 0.660 < 0.001 0.546 < 0.001 0.809 < 0.001
(0.629;0.690) (0.504;0.588) (0.766;0.853)
Obesity 0.645 < 0.001 0.613 < 0.001 0.691 < 0.001
(0.615;0.675) (0.571;0.656) (0.647;0.735)
General 0.513 < 0.001 0.446 < 0.001 0.587 < 0.001
(0.491;0.535) (0.416;0.476) (0.554;0.619)
Source: Authors.
B DISCUSSION
Although an evident nutritional transition occurs in In an epidemiological study conducted in

Brazil, which causes an increase in overweight and obesity
in pre-school children**?’. In this study, high prevalence’s
of nutritional deficits were observed. It was noted in the
context of the Lower Amazon region, the double demand
for health directed to the control of body weight and infant
malnutrition.

When comparing the weight and height measures
of the sample of children aged three to six years, from this
research, with the estimation of the Brazilian population for
the same age by the Family Budget Survey (POF), in the
years 2008 and 2009, the anthropometric characteristics of
the children of Amazonas are lower than the national average,
for both sexes. The highest percentage discrepancies between
the sample of this study and the Brazilian infant population
were observed at the age of six years, with a difference of 3.0
cm for boys and 5.0 cm for girls in mean height, and less than
1.37 kg for boys and 2.87 kg for girls in mean body weight?.

Despite the recognition of the indigenous Sateré-
Maw¢ indigenous ethnic group of the Brazilian Amazon
that belongs to the Tupi linguistic trunk and inhabit the
Andira-Marau Indigenous Territory, on the border of the
states of Amazonas and Pard, with a population estimated
at approximately 7.5 thousand people® of the children of
the Lower Amazon, the potential of child growth involves,
besides the genetic component, the influence of external
and modifiable factors, such as breastfeeding, housing and
feeding conditions in the first years of life’*. Currently,
through the accumulation of follow-up studies conducted by
the United Nations Children’s Fund (UNICEF) with Eastern
peoples, African ethnicities and Latin American, it is difficult
to affirm the preponderant power of genetic potential for
child growth®.

National surveys with indigenous people!®3!32
evidenced characteristics similar to those observed in this
study. Guarani children, living in the states of Sdo Paulo
and Rio de Janeiro, Brazil,presented a prevalence of low
weight for the age of 7.9%%, similar to that observed in
children from quilombola regions and from different rural
communities in the Para region (6.25%)* and higher than
the survey conducted in Mato Grosso with Xavante children
under 5 (4.5%)’..

DOI: http://dx.doi.org/10.7322/jhgd. 141627

Manaus with children (zero to 10 years old), prevalences
of underweight were higher than expected in all age
groups, with height-for-age deficits (17.5%) being the
most compromised8. In Socoraba, Sdo Paulo, a quasi-
experimental study with children (three to 72 months of
age) of families with low purchasing power*, the relevance
of the attendance to the day care center was observed as
a determinant condition for the children’s growth, and
the adequacy of the weight for height was higher among
children over two years old.

National studies!® and others with urban
populations®**, rural and indigenous® in the northern region
warned of the influence of living conditions on nutritional
and anthropometric aspects, such as low infant height. The
adhesion of needy families to income distribution programs
and the improvement of quality of school meals can be
identified as contributory strategies for the eradication of
child malnutrition and other nutritional deficiencies™.

The classification by Cole ef al'** indicated a
prevalence of underweight, statistically higher than that
reported in the WHO classifications’** and Conde e
Monteiro'. This result corroborates the Barbosa et al.'®
study, comparing the classifications of Cole et al.'*'*, Conde
Monteiro'? and the Centers for Disease Control (CDC).
Excess weight in the present study was higher in the WHO
classification'®® among the children of Parintins. Other
studies with preschool children, comparing different criteria
for classification of nutritional status, also observed higher
prevalences of overweight by WHO classification!'®*,
These growth curves were identified as the most sensitive
to identify obesity in a cardiovascular risk population
when compared to the National Center of Health Statistics
(NCHS) and CDC curves®’.

In the survey on the health and nutritional conditions
of the infantile population of the state of Amazonas, the
prevalence of acute malnutrition in the capital and in
the interior was 4.6% and 3.5% respectively®. As for
overweight for height, prevalences were 7.7% in the capital
and 4.3% in the interior*. These prevalences for the infant
population of Amazonas were lower than those found in
children in the Lower Amazon region, both for malnutrition
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and for overweight, which indicates an important public
health issue.

In day care centers in the city of Manaus, Amazonas,
children (two to seven years old) from private day care
centers were more frequently overweight than those in
public day care centers. On the other hand, children at
public day-care centers were more prone to low weight
for age and height®. In rural communities in the state of
Para, Brazil, the prevalence of overweight and obesity was
22.9%, which?? characterizes the alteration of the nutritional
status of children in the northern region.

In a study carried out in the southeast region, in the
state of Sao Paulo, it was verified that in children from private
schools the prevalence of overweight was 35.4%, higher
than the national average of the Brazilian population®. In
public and private school surveys, overweight was 11.3%
among preschool children, but there were differences
between the type of institution, with higher prevalences of
overweight and obesity being found in private preschools®.

In this study, female children presented a higher
proportion of overweight according to WHO criteria'>*?, and
of low weight according to the classification of Conde and
Monteiro'? for boys. In research conducted in the northern
region, no differences were found for these classifications
of nutritional status for sex*®. Among the indigenous
population, a divergent result was found, indigenous boys
(two to 10 years old) Pakanova (Wari’), from Rondonia,
presented a higher frequency of low weight, using the
curves of NCHS*.

The national classification criterion of Conde and
Monteiro'?> presented satisfactory agreement with the
international criteria of Cole et al."*'* and WHO" . In the
sex-stratified evaluation, data from this study indicated that
the lowest coefficients for all the evaluated criteria were for
the male sex. Barbosa et al.'®, in research with children (five
to 10 years old) also found that the choice of the Brazilian
criterion of classification of BMI does not interfere in the
comparison with other international criteria.

In an international study with indigenous children
of school age, using the criteria of the CDC, WHO,
International Obesity Task Force (IOTF), to find out the
adequacy of these three criteria, in children aged eight to 14
years, found a higher level of agreement between the CDC
and IOTF protocols, however, substantial WHO compliance
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when compared to CDC and NCHS, in addition to good
agreement for both sexes for NCHS'®.

Thus, it was concluded that the best concordance
indexes were found for the national population criterion
of Conde and Monteiro'?, on the other hand, the level of
agreement was higher for females in all criteria. Thus, the
results suggest the use of the national criterion of Conde
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The nutritional status of the children of the Lower
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risk scenario of nutritional problems: on the one hand, the
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the prevalence of excess weight. The female children
presented significantly higher proportions for both factors
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e Monteiro'%.
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sample of the pre-school population was reached of the city
of Parintins, Amazonas, Brazil. The study demonstrates
the importance of selecting criteria for assessing the
nutritional status of the research population and contributes
to the interpretation of these indicators for populations
with multiple nutritional risks due to dietary habits and
socioeconomic factors.

The results point to the need to implement
health interventions aimed at improving eating habits that
cause overweight and obesity; and the reduction of social
inequities that lead to the state of malnutrition and growth
deficit. Maintaining and improving the reach of distribution
and income generation policies, as well as the quality of
food offered in schools and the provision of nutritional
counseling for schoolchildren are recommended to improve
the nutritional state of children.
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Resumo

Introducgao: A avaliagdo do estado nutricional € fundamental na infancia, pois a desnutricdo, o
sobrepeso e a obesidade sdo estagios indicativos de desequilibrios que podem influenciar o adequado
desenvolvimento infantil e interferir nos processos de saude/doenca.

Objetivo: Determinar a concordancia entre trés métodos de avaliagéo do estado nutricional de criangas
de 2 a 6 anos de idade da regido do Baixo Amazonas, Brasil.

Método: Estudo exploratério, epidemiolégico com desenho transversal de base escolar realizado
em 2014 com criancas do Ensino Infantil da cidade de Parintins. Foi avaliado o estado nutricional,
pelo indice de massa corporal, segundo trés critérios de avaliagao: Conde e Monteiro, Cole et al. e
Organizagao Mundial da Saude (OMS). Aplicaram-se testes descritivos e de associagao para analise do
comportamento das variaveis e o coeficiente de Kappa para investigar a concordancia dos resultados
entre os trés critérios.

Resultados: Participaram da pesquisa 1.387 criangas (714 meninos) com idade média de 5 anos.
Os meninos apresentaram maior prevaléncia de sobrepeso em relagdo as meninas pela classificagao
da OMS, em contrapartida maior propor¢gdo de meninas com baixo peso, segundo o critério nacional.
Os melhores niveis de concordancia foram para o sexo feminino e o protocolo nacional apresentou
satisfatoria concordancia com os protocolos de uso internacional, com destaque para o proposto pela
OMS.

Conclusao: Desse modo, conclui-se que houve concordancia entre os critérios de avaliagao do estado
nutricional em criangas do Baixo Amazonas.

Palavras-chave: pré-escolares, indice de massa corporal, antropometria, avaliagao nutricional.
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