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ABSTRACT: The prevalence of overweight and obesity among
children and adolescents has increased in recent decades,
becoming a global public health problem. In the case of
malnutrition, its rates have decreased considerably, however, it
has not yet been totally overcome, especially in the states of the
Northeast region of Brazil. The objective of this study was to
review studies on the nutritional status of children and adolescents
living in the Northeast region of Brazil. For this, a review of the
bibliography published on the BIREME and Google Academic
platforms, in Portuguese and English, was carried out in 20092018, using the descriptors: obesity and childhood, overweight
and childhood, malnutrition and childhood. At the end, 22 studies
containing information on 50,778 children and adolescents (0-14
years old) met the eligibility criteria. There was an average of
malnutrition, overweight and obesity of 1.9%, 12.5% and 7.4%,
respectively. According to the studies analyzed, the panorama of
the nutritional status of children and adolescents in the Northeast
region has corroborated with the national trend, which has
been indicating, since past decades, the decrease in the rate of
malnutrition, followed by the increase in overweight.

RESUMO: A prevalência do excesso de peso e da obesidade entre
crianças e adolescentes tem aumentando nas últimas décadas,
configurando-se como um problema de saúde pública global. No
caso da desnutrição, suas taxas têm diminuído consideravelmente,
contudo, ela ainda não foi totalmente superada, em especial, nos
Estados da região Nordeste do Brasil. O objetivo deste estudo
foi revisar estudos sobre o estado nutricional de crianças e
adolescentes, residentes na região Nordeste do Brasil. Para isso,
foi realizada uma revisão da bibliografia publicada nas plataformas
BIREME e Google Acadêmico, em português e inglês, no período
de 2009-2018, com uso dos descritores: obesidade e infância,
sobrepeso e infância, desnutrição e infância. Ao final 22 estudos
contendo informações de 50.778 crianças e adolescentes (0-14
anos) preencheram os critérios de elegibilidade. Verificou-se
média de desnutrição, sobrepeso e obesidade de 1,9%, 12,5%
e 7,4%, respectivamente. Conforme os estudos analisados, o
panorama do estado nutricional de crianças e adolescentes da
região Nordeste corroborou com a tendência nacional, que vem
apontando, desde décadas passadas, a diminuição da taxa de
desnutrição, seguida pelo aumento do sobrepeso.
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INTRODUCTION

above, this study aimed to review studies on the nutritional
status of children and adolescents living in the Northeast
region of Brazil.

I

n recent years, studies have pointed out that
Brazil is going through a process of nutritional
transition, marked by characteristics with different stages1,2.
Thus, the population presents a tendency to increase the
prevalence of overweight and obesity, regardless of age
group. In addition, it is also observed that malnutrition
has not yet been totally overcome, especially in the
Northeastern states2,3.
According to the Family Budget Survey (POF)4,
conducted from 2008 to 2009 in Brazil, the rate of children
with stunting (0-5 years old) was 6.8%. According to the
survey, there was a tendency to decrease the prevalence of
weight and height deficit with the increase in income. This
implies the determination of family income over the risk of
malnutrition. The survey also revealed an excess prevalence
of 25% to 30% in the North and Northeast regions, and
32% to 40% in the Southeast, South, and Center-West. It
was also found that comparatively overweight was more
frequent in urban areas, especially in the North, Northeast,
and Center-West4.
In 2010, the Brazilian Institute of Geography and
Statistics (IBGE)4 reported that the obesity rate among
Brazilian schoolchildren was 18.3%. According to a
note released in 2017 by the Ministry of Health5, since
2010, these rates have grown by about 60%. Systematic
review studies 6,7 and meta-analysis 8,9 highlighted the
consequences of overweight and obesity for health,
especially when associated with the set of comorbidities,
such as hypertension, diabetes, metabolic syndrome,
dyslipidemias, coronary artery disease.
The nutritional state directly influences the
perception of an individual’s quality of life10. Thus, both
malnutrition, overweight and obesity affect risk factors
for the development of physical, motor and cognitive
abilities of the young population11. Obesity, for instance,
predisposes to osteoporosis and osteoarthritis in the
long term, especially in the knee and hip joints12. In a
study carried out with 80 elementary school students (12
to 14 years old), De Oliveira et al.13 observed, among
schoolchildren, overweight, high rates of physical disability
and dissatisfaction with body image. According to Lopes
et al.14, children in a state of malnutrition and excess body
fat are predisposed to cognitive deficit.
In comparison with the South, Southeast and CenterWest regions of Brazil, the specialized literature is lacking
studies that address the nutritional status of children and
adolescents living in the Northeast region. Leal et al.15
developed a literature review study on the nutritional
status of children and adolescents checking 12 national
investigations for the period between 2000 and 2010. Of
these, 75% were developed with school children living in
the South, Southeast and Central West regions. Given the

METHODS
This is an exploratory, review-type study of the
literature on studies of malnutrition, overweight, and
obesity of children and adolescents in the Northeast
region of Brazil. The databases consulted were BIREME
and Google Scholar, based on the following descriptors:
obesity and childhood, overweight and childhood and
malnutrition and childhood. The inclusion criteria adopted
were: i) studies conducted in the Northeast region with an
epidemiological approach; ii) studies that used at least one
of the following criteria to classify the nutritional status:
World Health Organization (WHO), Centers for Disease
Control and Prevention (CDC); International Obesity Task
Force (IOTF); iii) studies conducted in the period 20092018; iv) age between 0-14 years old and v) Portuguese
and English language. Studies excluded were: i) literature
review; ii) case report; iii) dissertation.
RESULTS
Based on the chosen descriptors, 85,189 articles
were initially identified, of which 73 studies met the
inclusion criteria. After the exclusion of duplicates, 38
were considered eligible for a full examination. At the end,
22 studies met the eligibility criteria to be included in this
literature review (Figure 1).
Table 1 shows the classification of the studies
analyzed, according to the year of publication, the type
of methodological and quantitative design of the subjects
involved, and the criteria adopted for BMI classification. It
can be observed that 90% (20/22) of the studies presented
cross-sectional type design, 5% (1/22) were time-series
and 5% (1/22), cohort. Regarding BMI classification,
95% (21/22) of the studies used the WHO criterion, 1%
(2/22) applied the CDC criterion and 0.4% (1/22) the IOTF
criterion.
Table 2 shows the social context in which the studies
were conducted, as well as the state of the Federation and
criteria for classifying nutritional status (primary outcome).
In the states of the Federation, 22% (5/22) were carried out
in Bahia - BA, 22% (5/22) in Paraiba - PB, 18% (4/22)
in Alagoas-AL, 13% (3/22) in Pernambuco - PE and 4%
(1/22) in Ceará - CE. The detailing of nutritional status was
presented by the BMI classification, according to Z-scores:
overweight (Z-scores ≥2 and <3), obesity (Z-scores >3)
and malnutrition (Z-scores<-2). Considering the outcomes,
it was found that 81% (18/22) of the studies identified
percentages of obesity, 68% (15/22) of overweight, while
27% (6/22) indicated malnutrition.
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Figure 1. Literature review citations selection flowchart
Table 1 – Characterization of selected studies, according to year, study design, sample, and criteria to the BMI classification
Author
Macêdo et al.16
Alves et al.17
Souza et al.18
Queiroz et al.19
Saldiva et al.20
Matos et al.21
Moreira et al.22
Ribeiro et al.23
Ferreira et al.24
Leite et al.25
Carvalho et al.26
Mendes et al.27
Correia et al.28
Moreira et al.29
Gonçalves et al.30
Santos et al.31
Portela et al.32
Lander et al.33
Ferreira et al.34
Nascimento et al.35
Barreto et al.36
Nascimento et al.10

Year
2009
2009
2010
2010
2010
2011
2012
2013
2013
2013
2014
2014
2014
2014
2014
2014
2015
2015
2015
2016
2016
2018

Study Design
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Time-series
Cross-sectional
Cross-sectional
Cross-sectional
Cohort
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional
Cross-sectional

Subjects
n=727(6-11 yo)
n=733(7-10 yo)
n=694 (12-14 yo)
n=750 (6-9 yo)
n=189 (0-5 yo)
n=1,056 (0-5 yo)
n=963(0-5 yo)
n=100(7-9 yo)
n=31,488 (9-11 yo)
n=724 (1-5 yo)
n=1,378 (0-5 yo)
n=22 (6-24 months)
n=6,046 (0-36 months)
n=1,023 (0-5 yo)
n=167 (6-96 months)
n=1,247 (6-12 yo)
n=672 (0-6 yo)
n=376 (3-6 yo)
n=1,400 (9-11 yo)
n=50 (8- 9 yo)
n=177 (6-10 yo)
n=796 (7-13 yo)

Criteria (BMI)
WHO
CDC
WHO
WHO
WHO
WHO
WHO
CDC
WHO
WHO
WHO
WHO
WHO
WHO
WHO
WHO
WHO
WHO
WHO
OMS, CDC e IOTF
WHO
WHO

Key: BMI: Body Mass Index; WHO: World Health Organization; CDC: Centers for Disease Control and Prevention; IOTF: International Obesity Task Force.
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Table 2 – Characterization of studies, according to age group, social context, and nutritional status classification
Author

Social context

Region

Overweight (%/
absolute n) (score z
≥2 and<3)

Obesity (%/
absolute n) (score
z>3)

Alves et al.17

Slum residents

Pernambuco

12.60% (92/733)

2.60% (19/733)

------

Macêdo et al.16

School students

Ceará

15.30% (111/727)

6.60% (48/727)

------

Queiroz et al.19

School students

Paraíba

10.53% (79/750)

10.67% (80/750)

------

Rio Grande do
Norte

14.00% (26/189)

Bahia

11.80% (82/694)

Bahia

15.25% (161/1056)

Alagoas

6.50% (63/963)

Saldiva et al.

20

Souza et al.18
Matos et al.21
Moreira et al.22
Ferreira et al.24
Leite et al.25
Ribeiro et al.23

Infants and preschool
students beneficiaries of the
Bolsa Família Program
School students and
preteens
School students and
preteens
Infants and preschool
students
Infants and preschool
students
Children from
quilombola
communities
School students

-----4.50% (31/694)
-----2.10% (20/963)

Malnutrition
(score z<-2)

0.53% (1/189)
----------2.30% (22/963)

Alagoas

------

9.30% (129/1384)

Alagoas

------

6.00% (40/670)

1.30% (9/670)

7.00% (7/100)

------

Bahia
16.00% (16/100)
Alagoas,
Paraíba, Rio
8.17% (112/1378)
Grande do Norte

------

Carvalho et al.26

Infants and preschool
students

Correia et al.28

Infants and preschool
students

Moreira et al.29

Infants and preschool
students

Alagoas

Gonçalves et al.30

School students

Pernambuco

Mendes et al.27

Infants in a Basic
Health Unit

Rio Grande do
Norte

13.63% (3/22)

9.10% (2/22)

------

Santos et al.31

School students

Bahia

10.20% (127/1247)

7.10% (89/1247)

------

Ferreira et al.34

School students

Sergipe

13.38% (179/1338)

------

Ceará

-----23.90% (266/1115)
------

------

Barreto et al.

Preschool students in
charitable daycare
Infants and preschool
students
School students

Nascimento et al.35

School students

Pernambuco

8.00% (4/50)

Nascimento et al.10

School students

Pernambuco

12.30% (98/796)

Lander et al.33
Portela et al.32
36

-----7.80% (87/1115)
------

1.43% (20/1378)
4.7% (72/1533)
-----14.6% (24/167)

Bahia

11.00% (40/364)

3.30% (12/364)

2.50% (9/364)

Bahia

15.60% (107/684)

12.90% (88/684)

------

10.1% (28/277)

------

Paraíba

------

------2.90% (23/796)

-----2.80% (22/796)

Key: BMI: Body Mass Index; WHO: World Health Organization; CDC: Centers for Disease Control and Prevention; IOTF: International Obesity Task Force.

DISCUSSÃO

overweight, and obesity of 1.9%, 12.5%, and 7.4%,
respectively, were observed. The findings reinforced the
trend toward a decrease in the rate of malnutrition in the
Northeast region, followed by an increase in overweight37.
According to Villa et al.38, the nutritional transition may be
related to social phenomena that have occurred in recent
years, such as the increased income of low-income families
and the migration of the rural population to urban centers.

The present review verified the scientific production
for the period between 2009 to 2018 regarding the
prevalence of overweight and malnutrition in children
and adolescents living in the Northeast region of Brazil.
Among the 22 selected studies, 50,778 individuals were
evaluated. According to the results, a mean of malnutrition,
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Another issue focuses on the preference of young people
for high-calorie food, followed by sedentarism39,40.
Of the nine states that make up the Northeast region
of Brazil, studies were not found only for the states of
Maranhão - MA, and Piauí - PI. In this sense, there was
a prevalence of studies in the state of Bahia - BA (22%),
Paraiba - PB (18%) and Alagoas - AL (13%). The values
reflect the regional distribution of study groups involved in
the health of children and adolescents, according to the state
of the Northeast region. The most used criterion for BMI
classification was the one suggested by WHO. A possible
explanation for this is that this guideline is the most widely
disseminated41. Regarding the type of study design, the
predominance of the cross-sectional method was verified.
The lack of longitudinal studies on the nutritional status of
children and adolescents in the Northeast region limits the
monitoring of the nutritional evolution of this population.
The fact may also reflect obstacles faced by researchers in
financing research procedures.
An interesting finding was the proportion of the
number of studies found, according to the classification of
nutritional status. Three times more studies were found for
overweight and obesity than for malnutrition. This result
reflects the context of the transition of the nutritional status
of the Northeastern region, which concerning past decades
is no longer characterized by malnutrition and currently
presents the condition of overweight. The highest rate of
overweight was 23.9%, observed by Moreira et al.29 with
children aged 0-5 years old (n=1,023), living in Alagoas AL. While the lowest rate was 6.5% observed by Moreira
et al.22, also in the state of Alagoas - AL, with children
aged 0-5 years old (n=963). Ferreira et al.34 reported the
highest rate of obesity, 13.6%, for school children in
Sergipe - SE (9-11 years old; n=31,488). The lowest rate
of overweight found was 2.1%, in the study of Moreira
et al.22 with children aged 0-5 years old (n=963), living
in Alagoas-AL. According to the Family Budget Survey
(POF) conducted between 2008 and 2009, there has been
an increase in the prevalence of overweight since the 19741975 surveys. Thus, the results of this study corroborated
the trend observed in 35 years (1974-2009), which showed
continuous growth in the prevalence of overweight six
times more for males (3.7% to 21.7%) and almost three
times more for females (7.6% to 19.4%).
These data show the increase in nutrient
consumption, among children and adolescents, associated
with the deficit in energy expenditure. From this
perspective, it can be observed that in recent decades
public policies have managed to offer a better standard
of nutrition to children and adolescents from Brazilian
families with low purchasing power; however, they are
not being efficient in controlling the balance between the
quality of food consumed and caloric expenditure42,43. In a
study developed in the interior of the state of Pernambuco
by Nascimento and Rodrigues10 (n=796, 7-13 years old),

the authors highlighted that the increase in BMI values was
associated with changes in school children’s eating patterns
(consumption of food with high energy value), followed by
a sedentary lifestyle. This means little practice of physical
exercises. In recent years, different studies have shown the
reflexes of the sedentary lifestyle of young people both for
the health condition44, and the levels of physical fitness2,45.
In a systematic review study, Guerra et al.46 pointed out
for Brazilian children and adolescents of both sexes an
association between sedentary behavior and high BMI. It
is important to highlight that both obesity and thinness can
generate dissatisfaction at the level of self-image, surviving
bulimia, and nevertheless, cases of bullying13.
In the case of malnutrition, the highest rate observed
was 2.8%, reported by Nascimento et al.10 among school
children (7-13 years old; n=796), living in the hinterland
of Pernambuco - PE. While the lowest rate of thinness was
0.5% presented by Saldiva et al.20, in a study developed with
children aged 0-5 years old (n=189), beneficiaries of the
Bolsa Família Program, in the state of Rio Grande do Norte
- RN. Leite et al.25 evaluated the percentage of malnutrition
in quilombola children (n=724, 1-5 years old), showing a
rate of 1.3%. In Ceará, Correia et al.28 compared children
(n=6,046, 0-36 months) classified with child malnutrition
between the years of 1987 and 2007, observing a significant
decrease from 27.0% (1987) to 13.0% (2007). In Alagoas,
Ferreira et al.24 compared the percentage of malnutrition
between 1992 (n=1,228) and 2005 (n=1,384), the authors
found a significant reduction of the thinness rate from
22.5% to 11.4%.
In general, the results found in the 22 studies for
malnutrition do not allow direct comparisons between
them, since they presented differences in age group, social
context, and criteria used in the BMI examination. However,
it is possible to compare their data with the with the results
of the POF4 (2008-2009). Thus, it was observed that the
malnutrition rates of the 22 studies analyzed remained
low, since the POF showed an average malnutrition rate
of 3.4%. According to POF4, the comparison between the
rates of malnutrition developed in the years 1974-1975 and
2008-2009 showed for males (5-9 years old) a decrease
in the prevalence of stature deficit from 29.3% to 7.2%,
while females (5-9 years old) showed a reduction from
26.7% to 6.3%. So, we can conclude that the data from the
present study corroborated with the POF4, which indicated
a progressive reduction of child malnutrition in Brazil in
the last decades.
CONCLUSION
The analysis of the selected studies showed low
levels of malnutrition and increased overweight in the
Northeast region, among children and adolescents, a fact
observed throughout Brazil in recent decades among
individuals of the same age by the Family Budget Survey.
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The most widely applied BMI classification was that of the
WHO. Considering the predominance of cross-sectional
studies in the articles evaluated, it is advisable to conduct

investigations with longitudinal approaches, allowing the
monitoring of the chronological sequence of events.
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