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Objective: to evaluate anthropometric and demographic
indicators associated with high blood pressure in children
aged 6 to 10 years in urban and rural areas of Minas Gerais.
Method: this is a cross-sectional study with 335 children.
Anthropometric, demographic and blood pressure data were
collected. The statistics analyzes were performed using the
chi-square, t-student, Mann-Whitney and logistic regression
tests, and the odds ratio was the association measure. Results:
the prevalence of high blood pressure was significantly higher
among rural children. In the urban area, the chance of high
blood pressure was higher in children who had a high body
mass index (2.97 [1.13-7.67]) and in the rural area, in those
who had increased waist circumference (35.4 [3.0-406.2]) and
the age range of 9-10 years (4.29 [1.46-12.6]). Conclusion:
elevated body mass index and waist circumference were
important anthropometric indicators for high blood pressure,
as well as age in children living in rural area. The evaluation
of body mass index and waist circumference, in addition to
nutritional assessments, represents an important action for
the screening of high blood pressure in children from different

territorial contexts.
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Introduction

Systemic arterial hypertension (SAH) is one of the
most important global public health problems because
it represents the leading cause of preventable death
and the most common risk factor for cardiovascular
diseases. In 2010, the global prevalence estimated
of SAH in adult individuals was 31%, which was
equivalent to 1.39 billion®, Data from the National
Health Survey showed a prevalence of 21.4% in 2013
in Brazil®.

High blood pressure (BP) in children has reached
increasing prevalence’s in recent years® and has
increased, among other factors, due to the epidemic
of childhood obesity that has been occurring in several
countries“>), There is evidence that children with high
BP are at a significant risk for SAH in adulthood(®®,

In addition, children with elevated BP may present
early complications such as coronary atherosclerosis
and left ventricular hypertrophy, considered to be
strong risk factors for early cardiac mortality®19,
Therefore, it is of great importance that these children
are identified as early as possible so that adequate
interventions provide control®,

Studies have shown that anthropometric indicators
of adiposity can be used not only for nutritional
assessments, but also to assess the risk of cardiovascular
diseases, such as high blood pressure(*2:13, However,
these studies do not consider the urban-rural residence
condition®#*17), Inaddition, high prevalence of high BP have
been detected in children and adolescents in both urban
and rural areas'®2, This demonstrates the importance
of anthropometric assessments and alterations in BP in
children from different territorial contexts.

Thus, this study aimed to evaluate anthropometric
and demographic indicators associated with high blood
pressure in children from 6 to 10 years of age in urban
and rural areas of Minas Gerais.

Method

This is a cross-sectional study developed in two
public schools in the state of Minas Gerais, one in the
Jardim Leblon neighborhood, in the northwest region
of the capital Belo Horizonte, and the other in the
rural district of Sdo Pedro do Jequitinhonha, in the
municipality of Jequitinhonha, in the northeast region
of State.

In addition to population size, according to
information from the United Nations Development
Program (UNDP), the municipalities where the schools
studied are located have different Human Development
Index (HDI). Belo Horizonte has a total population

of over 2.5 million inhabitants and an HDI of 0.810.
The municipality of Jequitinhonha, has a total population
estimated at just over 25 thousand inhabitants and an
HDI of 0.615. S&o Pedro, located 43 km from the city
hall, has a population of 1,600 inhabitants.

All children meeting the following criteria were
included in the study: 6 to 10 years of age, being
regularly enrolled in school, not using medications
that could interfere with blood pressure, and being
able to collaborate with blood collection procedures.
The evaluations of the children were carried out
between January and July 2015 in the school premises,
in reserved rooms and by a team of previously
trained nurses.

The rural school had 129 eligible children, but
one was excluded because did not accept that blood
pressure was measured. In the urban school, 210
children were eligible, but three were excluded, two of
them were also not accepted for BP measurement and
one for using medication to control BP.

Demographic information, such as sex and age,
and anthropometric data, such as height, body weight
and waist circumference, were collected from all
participating children. Body weight and height were
determined in a single measurement using a 0.1 kg
precision digital scale and a 0.1 cm precision portable
stadiometer (Alturexata®). The children were weighed
barefoot and wearing light clothing. To get the height,
the children stood without shoes, with heels firmly
resting on the floor and their knees extended.

Weight and height measurements were used
to calculate Body Mass Index (BMI) in kg/m? using
Anthro-Plus® software (WHO, Geneva, Switzerland).
BMI was classified as high when Z score was greater
than +1¢2,

The waist circumference was evaluated twice with
a non-elastic tape measuring the umbilical scar, with
the child standing upright, with the abdomen naked
and at the end of a normal expiration. For the final
measure the average value of the two evaluations was
used. Waist circumference was considered high in cases
of percentile > 90 for age and sex®?®. Height and waist
circumference measures were used to calculate waist/
height ratio, considered high when > 0.5%,

Systolic blood pressure (SBP) and diastolic blood
pressure (DBP) were assessed using a calibrated
mercury sphygmomanometer after each child h-ad
rested for at least 15 minutes. Blood pressure was
measured three times, with an interval of five minutes,
in the right arm and with an appropriate size cuff for
the child’s arm. The arm was placed on a table with the
palm facing upwards and the cubital fossa at the level

of the lower sternum.
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The SBP was defined by the first Korotkoff sound
and the DBP by the disappearance of the Korotkoff
sound. High BP was defined as SBP and/or DBP of =90
percentile for age, sex and height24, considering the
mean value of the three measures.

The collected data were inserted in double typing
in Stata software version 12.1, in order to avoid
transcription errors. This same software was used
for descriptive and inferential statistical analysis.
The evaluation of the normality of the independent
variables (age, sex, height, weight, BMI, DBP, SBP,
waist circumference and waist/height ratio) was done
using the Shapiro-Wilk test. The dependent variable
was elevated BP. The Student “t” and Mann-Whitney
tests were used to evaluate the differences of means
of the continuous variables between the two studied
areas. Differences in the prevalence of high BP,
elevated DBP and elevated SBP between the two areas
were assessed by the Pearson Chi-square test.

Univariate logistic regression was performed
and crude odds ratio (OR), with the respective 95%
intervals (95% CI),

identify the association between demographic and

confidence was estimated to
anthropometric characteristics with high BP in both
areas. Subsequently, a logistic regression model was
performed, estimating adjusted OR and 95% confidence
intervals. The variables that presented p <0.20 in the
univariate analysis, or those of theoretical importance
described in the literature, were considered for the
multivariate model.

In order to decide on the best fit for the
multivariate model, the stepwise strategies were
tested backward and forward. The Wald test was
considered as a criterion for removing or adding
variables to the model.

The Sperman correlation test was used to evaluate
the presence of multicollinearity. Hosmer-Lesmeshow
and Nagelkerke R2 tests were performed to evaluate the
quality of fit of the final model. The level of statistical
significance adopted was 5% (p<0.05).

This study was approved by the Research Ethics
Committee of the Federal University of Minas Gerais
(No. 48087615.0.0000.5149). After authorization from
the school directors, the free and informed consent of
the parents and the free and informed consent of the
children were obtained.

Results

A total of 335 children participated in the study,
of which 207 (61.8%) lived in the urban area and 128
(38.2%) in the rural area. The rural region concentrated
a greater number of male children (56.3%) compared to
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urban (48.3%). The mean age of children living in rural
area was higher than that of urban children (p <0.001).
There was no statistically significant difference between
the two groups in relation to weight, height, BMI, waist
circumference and DBP. However, rural children had
significantly higher SBP values than those in the urban
area (p <0.001) and lower waist/height ratio (p =
0.022) (Table 1).

Table 1 -
anthropometric data and blood pressure measurements

Mean and standard deviations of age,

of children aged 6 to 10 years living in urban (Belo
Horizonte) and rural (Jequitinhonha), MG, Brazil, 2015

Urban Rural
(n=207) (n=128)
P-value
Mean Mean
(SD*) (SD*)
7.61 8.18
+
Age (years) (1.38) (1.44) <0.001
. 27.82 27.49
+
Weight (kg) 8.07) (6.67) 0.709
128.31 128.54
i +
Height (cm) (10.81) 8.71) 0.469
16.64 16.42
+
BMI (3.21) (2.37) 0.704
. 61.21 59.07
§ +
Waist circunference® (cm) (9.09) (6.44) 0.157
0.48 0.45
et b - "
Waist-to-height ratio (0.07) (0.04) 0.022
. . 61.00 60.40
+
Diastolic blood pressure (8.24) (9.04) 0.707
90.73 102.19
istoli ! <0.001*
Sistolic blood pressure (10.66) (11.74) 0.001

*Standard deviation; tflevel of significance (t test); *level of significance
(Mann-Whitney test); §n urban = 181; ImmHG.

The overall prevalence of high BP was 13.7% in
the children studied. In the rural area, the prevalence of
high BP (18.8%) and high SBP (17.2%) was significantly
higher in relation to the urban area (10.6% and 3.4%,
respectively) (Figure 1).
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*p value = 0.036; Tp value <0.001; #BP (blood pressure); §DBP (diastolic
blood pressure); ISBP (systolic blood pressure).

Figure 1 - Prevalence of high blood pressure and high
systolic and diastolic blood pressure in children aged 6
to 10 years living in urban (Belo Horizonte) and rural
(Jequitinhonha), MG, Brazil, 2015
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Unadjusted analysis indicated that the prevalence
of high BP in the urban area was significantly higher in
children with a high BMI (OR 2.69, 95% CI 1.07-6.75).
In the rural area, we observed that the prevalence
of high BP was higher among children aged 9 to 10
years (OR 2.73, 95% CI: 1.07 - 6.94), with a high BMI
(OR 4.10, 95% CI 1.54 - 10.09), with a high waist
circumference (OR 14.70, 95% CI: 1.42 - 148.4), and
with a waist/high height ratio (OR 4.60 ; 95% CI:
1.65-12.07).

After the adjusted analysis, in the rural area,
age and waist circumference remained independently
associated with the prevalence of elevated BP. In the
urban area, children were more likely to present high BP
when they had a high BMI (Table 2).

The variable “waist-to-height ratio” was not included
in the final regression models due to the presence of
collinearity with the variables waist circumference and
elevated BMI. These variables were correlated by the
Variance Inflation Factor (VIF) correlation test.

Table 2 - Analysis of associations between demographic and anthropometric characteristics with high blood pressure

among children aged 6 to 10 years living in urban (Belo Horizonte) and rural (Jequitinhonha), MG, Brazil, 2015

Urban area (n=207)

Rural area(n=128)

Unadjusted-analysis

Adjusted-analysis*

Unadjusted-analysis Adjusted-analysist

% OR¥ (95% CI)8 p' OR* (95% CI)8 % OR* (95% CI)® p' OR* (95% CI)® p'
Gender 0.867 0.254
Male 11,0 1.07 (0.44-2.06) 15.3 0.59 (0.24-1.45)
Female 10,3 1.00 233 1.00
Age 0.772 0.031 0.008
6-8 11,0 1.00 11.8 1.00 1.00
9-10 9,7 0.86(0.32-3.32) 26.7 2.73(1.07-6.94) 4.29 (1.46-12.6)
High BMI 0.031 0.027 0.033
No 7.8 1.00 1.00 14.0 1.00
Yes 18.5 2.69(1.07-6.75) 2.97 (1.13-7.67) 40.0 4.10 (1.54-10.9)
High waist circunference 0.615 0.021 0.004
No 10.6 1.00 16.9 1.00 1.00
Yes 14.3  1.40(0.37-5.26) 75.0 14.70 (1.42-148.4) 35.4 (3.0-406.2)
High waist to height ratio 0.940 0.046
No 10.9 1.00 14.0 1.00
Yes 11.3  1.04(0.38-2.87) 429 4.60 (1.65-12.7)

*Adjusted analysis (urban area) - Nagelkerke R? = 0.051; tAdjusted analysis (rural area) - Nagelkerke R? = 0.250; #OR = odds ratio; §IC = 95% confidence

interval; llp = Wald test value; YBMI = Body Mass Index.

Discussion

High waist circumference, central or abdominal
fat index, as well as BMI, an indicator of body fat,
were predictors of high BP in rural and urban children,
respectively. The association between anthropometric
indicators of overweight and high BP has also been
mentioned in several national and international studies on
childhood obesity(16-17:19:25-30),

Recent changes in the eating patterns of Brazilian
children, partly due to the improvement of general
living conditions in both urban and rural areas, may
be contributing to these associations®V. It is believed
that specific characteristics of the regions, such as
economic, cultural and lifestyle differences, can mediate
this association,

In the rural area, the chance of older children aged
9 to 10 years old presenting with elevated BP was higher

than in the age range from six to eight years. Although
some studies also show a similar association®’:!?, it
cannot be explained by the increase in age, since BP
values were adjusted.

The general prevalence of high BP found in the
studied children corroborates other studies developed
with populations of the same age group(*>?”, In Brazil,
this prevalence ranged from 3.8 to 40.6%"4*>). However,
the higher prevalence among rural children compared to
urban children is a result that deserves to be highlighted.
However, the scarcity of studies on the subject, considering
both populations, makes comparisons difficult, indicating
the need for greater attention to the urban/rural contrasts
related to the health-disease process of children.

Blood pressure reading was recorded as the mean
of three measurements performed on a single occasion.
Therefore, the probability of occurrence of failures
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in the classification of children as high BP cannot be
ruled out. Also, it is assumed as a limitation, the use
of a North American reference to define high waist
circumference, due to the absence of described patterns
for Brazilian children.

As blood pressure measurement is not a routine
practice in evaluating children®?, high BMI and high
waist circumference may indicate children with a higher
chance of high BP. In the care of children with these high
anthropometric indicators, the recommendation for the
measurement of blood pressure should be more emphatic,
considering the association of these indicators with
elevated blood pressure levels. However, it is important
to emphasize that elevated BP should not be confused
with the diagnosis of systemic arterial hypertension.
The latter, when in the pediatric population, can only be
diagnosed in cases in which SBP and/or DBP remains
greater than the reference for the 95th percentile in at
least three different periods of measurements®.

Finally, it is important to include the evaluation of
BMI and waist circumference as markers in the routine of
evaluations of children, in schools and health units, as well
as in medical and nursing consultations in urban and rural
areas associated with high BP.

Conclusion

In this study, anthropometric and demographic
indicators were associated with high blood pressure in
children from 6 to 10 years of age in urban and rural
areas. The evaluation of BMI and waist circumference, in
addition to nutritional assessments in children, represents
an important action for the screening of high blood
pressure in different territorial contexts.

References

1. Mills KT, Bundy D, Kelly TN, Reed JE, Kearney PM,
Reynolds K, et al. Global disparities of hypertension prevalence
and control: a systematic analysis of population-based studies
from 90 countries. Circulation. 2016; 134(6): 441-50. doi:
https://doi.org/10.1161/CIRCULATIONAHA.115.018912

2. Andrade SSA, Stopa SR, Brito AS, Chueri PS, Szwarcwald CL,
Malta DC. Self-reported hypertension prevalence in the
Brazilian population: analysis of the National Health Survey,
2013. Epidemiol Serv Salde. 2015; 24(2): 297-304.
doi:10.5123/S1679-49742015000200012

3. Lobo LAC, Canuto R, Dias-da-Costa ]S, Pattussi MP. Time
trend in the prevalence of systemic arterial hypertension in
Brazil. Cad Saude Publica. 2017; 33(6):e00035316. doi:
10.1590/0102-311X00035316

4. Muntner P, He J, Cutler JA, Wildman RP, Whelton PK. Trends
in blood pressure among children and adolescents. JAMA.
2004; 291(17):2107-13. doi: 10.1001/jama.291.17.2107

www.eerp.usp.br/rlae

5. Pozuelo-Carrascosa DP, Sanchez-Lopez M, Cavero-Redondo I,
Torres-Costoso A, Bermejo-Cantarero A, Martinez-Vizcaino
V. Obesity as a Mediator between Cardiorespiratory Fitness
and Blood Pressure in Preschoolers. ] Pediatrics. 2017; 182:
114-9.e2. doi.org10.1016/j.jpeds.2016.11.005

6. Chen W, Srinivasan SR, Ruan L, Mei H, Berenson GS. Adult
hypertension is associated with blood pressure variability in
childhood in black and whites (The Bogalusa Heart Study). Am
J Hypertens. 2011; 24(1): 77-82. doi:10.1038/ajh.2010.176
7. Chen X, Wang Y. Tracking of blood pressure from childhood
to adulthood: a systematic review and meta-regression
analysis. Circulation. 2008; 117: 3171-80. doi: https://doi.
org/10.1161/CIRCULATIONAHA.107.730366

8. Kelly RK, Thomson R, Smith KJ, Dwyer T, Venn A,
Magnussen CG. Factors affecting tracking of blood pressure
from childhood to adulthood: the childhood determinants of
adult health study. J Pediatrics. 2015; 167(6): 1422-8.e2.
doi: 10.1016/j.jpeds.2015.07.055

9. Berenson G, Wattigney W, Tracy R. Atherosclerosis of the
aorta and coronary arteries and cardiovascular risk factors
in persons aged 6 to 30 years and studied at necropsy (The
Bogalusa Heart Study). Am J Cardiol. 1992; 70(9):851-8.
doi: 10.1016/0002-9149(92)90726-F

10. Sorof JM, Cardwell G, Franco K, Portman RJ. Ambulatory
blood pressure and left ventricular mass index in hypertensive
children. Hypertension. 2002; 39:903-8. doi: https://doi.
org/10.1161/01.HYP.0000013266.40320.3B

11. National High Blood Pressure Education Program
Working Group on High Blood Pressure in Children and
Adolescents. The fourth report on the diagnosis, evaluation,
and treatment of high blood pressure in children and
adolescents. Pediatrics. [Internet]. 2004 [cited Mar 28,
2018];114:(2 Suppl 4th Report):555-76. Available from:
http://pediatrics.aappublications.org/content/pediatrics/114/
Supplement_2/555.full.pdf

12. Martin-Espinosa N, Diez-Fernandez A, Sanchez-Lopez M,
Rivero-Merino I, Lucas-De La Cruz L, Solera-Martinez M, et al.
Prevalence of high blood pressure and association with obesity
in Spanish schoolchildren aged 4-6 years old. Plos ONE.
2017; 12(1): e0170926. doi:10.1371/journal. pone.0170926
13. Buchan DS, Baker JS. Utility of Body Mass Index, Waist-
to-Height-Ratio and cardiorespiratory fitness thresholds
for identifying cardiometabolic risk in 10.4—17.6-year-old
children. Obesity Res Clin Practice. 2017; 11:567-75. doi.
org/10.1016/j.0rcp.2017.01.001

14. Quadros TMB, Gordia AP, Silva LR, Silva DAS, Mota J.
Epidemiological survey in schoolchildren: determinants and
prevalence of cardiovascular risk factors. Cad Saude
Publica. 2016; 32(2):e00181514. doi: http://dx.doi.
org/10.1590/0102-311x00181514

15. Pereira FEF, Teixeira FC, Rausch APSB, Gongalves BR.
Prevalence of arterial hypertension in children in schools
of Brazil. Nutr Clin Diet Hosp. 2016; 36(1):85-93.
doi:10.12873/361pereira



Rev. Latino-Am. Enfermagem 2019;27:e3150.

16. Tornquist L, Tornquist D, Reuter CP, Burgos LT, Burgos MS.
Excess weight and high blood pressure in schoolchildren:
prevalence and associated factors. J Human Growth Develop.
2015; 25(2):216-223. doi.org/10.7322/JHGD.103018

17. Noronha JAF, Ramos ALC, Ramos AT, Cardoso MAA,
Carvalho DF, Medeiros CCM. High blood pressure in overweight
children and adolescents. J Human Growth Develop.
[Internet].2012 [cited Mar 28, 2018]; 22(2):196-201. Available
from: http://pepsic.bvsalud.org/scielo.php?script=sci_
arttext&pid=50104-12822012000200011&Ing=pt&nrm=iso
18. Zhang YX, Jing-Yang Z, Jin-Shan Z, Zun-hua C. Urban-
rural and regional disparities in the prevalence of elevated
blood pressure among children and adolescents in Shandong,
China. Int J Cardiol. 2014; 176(3):1053-55. doi: 10.1016/j.
ijcard.2014.07.155

19. Taksande A, Chaturvedi P, Vilhekar K, Jain M. Distribution
of blood pressure in school going children in rural area of
Wardha district, Maharashatra, India. Ann Pediatr Cardiol.
2008; 1(2):101-6. doi: 10.4103/0974-2069.43874

20. Stewart CP, Christian P, Wu LSF, LeClerg SC, Khatry SK,
West KP Jr. Prevalence and risk factors of elevated blood
pressure, overweight, and dyslipidemia in adolescent and
young adults in rural Nepal. Metab Syndrome Relat Disord.
2013; 11(5):319-28. doi: 10.1089/met.2013.0016

21. Krzywinska-Wiewiorowska M, Stawinska-
Witoszynska B, Krzyzaniak A, Maria Kaczmarek M,
Siwinska A. Environmental variation in the prevalence
of hypertension in children and adolescents - is blood
pressure higher in children and adolescents living in rural
areas? Ann Agric Environ Med. 2017; 24(1):129-33. doi:
10.5604/12321966.1230678

22. De Onis M, Onyango AW, Borghi E, Siyam A, Nishida C,
Siekmann J. Development of a WHO growth reference for
school-aged children and adolescents. Bul Wrld Health Org.
2007; 85(9):660-667. doi:10.2471/BLT.07.043497

23. Fryar CD, Gu Q, Ogden CL, Flegal KM. Anthropometric
reference data for children and adults: United States,
2011-2014. National Center for Health Statistics. Vital Health
Stat; 2016 [cited Mar 28, 2018]; 3(39). Available from:
https://www.cdc.gov/nchs/data/series/sr_03/sr03_039.pdf
24. VI Diretrizes Brasileiras de Hipertensdo. Arq Bras Cardiol.
[Internet]. 2010 [Acesso 28 mar 2018];95(1 Suppl 1):I-III.
doi: http://dx.doi.org/10.1590/S0066-782X2010001700001
25. Lu XI, Shi P, Luo CY, Zhou YF, Yu HT, Guo CY, et al.
Prevalence of hypertension in overweight and obese children

Corresponding author:

Ed Wilson Vieira

E-mail: edwilsonvieira@ufmg.br
https://orcid.org/0000-0001-8198-7270

from a large school-based population in Shanghai, China.
BMC Public Health. 2013; 13:24. doi.org/10.1186/1471-
2458-13-24

26. Bloch KV, Klein CH, Szklo M, Kuschnir MCC, Abreu GA,
Barufaldi LA, et al. ERICA: prevalences of hypertension and
obesity in Brazilian adolescents. Rev Salde Publica. 2016;
50 (suppl.1):9s. doi: 10.1590/s01518-8787.2016050006685
27. Costanzi CB, Halpern R, Rech RR, Bergmann ML, Alli LR,
Mattos AP. Associated Factors in High Blood Pressure among
Schoolchildren in a Middle Size City, Southern Brazil. ] Pediatr.
2009; 85(4):335-40. doi:10.2223/IJPED.1913

28. Mohan B, Kumar N, Aslam N, Rangbulla A, Kumbkarni S,
Sood NK, et al. Prevalence of sustained hypertension and
obesity in urban and rural school going children in Ludhiana.
Indian Heart J. [Internet].2004 [cited Mar 28, 2018];
56(4):310-4. Available from: https://www.ncbi.nlm.nih.
gov/pubmed/15586739

29. Choy CS, Chan WY, Chen TL, Shih CC, Wu LC, Liao CC.
Waist circumference and risk of elevated blood pressure in
children: a cross-sectional study. BMC Public Health. 2011;
11:613. doi: 10.1186/1471-2458-11-613

30. Zhang YX, Zhao JS, Chu ZH. Children and adolescents
with low body mass index but large waist circumference
remain high risk of elevated blood pressure. Int J Cardiol.
2016; 215:23-5. doi: 10.1016/j.ijcard.2016.04.040

31. Barbosa VC Filho, Campos W, Fagundes RR, Lopes AS,
Souza EA. Isolated and combined presence of elevated
anthropometric indices in children: prevalence and
sociodemographic correlates. Ci Saude Coletiva. 2016;
21(1):213-224. doi: 10.1590/1413-81232015211.00262015
32. Silva MAM, Rivera IR, Souza MGB, Carvalho ACC. Blood
pressure measurement in children and adolescents: guidelines
of high blood pressure recommendations and current clinical
practice. Arq Bras Cardiol. 2007; 88(4):491-5. doi: http://
dx.doi.org/10.1590/S0066-782X2007000400021

Received: Jul 2 2018
Accepted: Feb 7t 2019

Copyright © 2019 Revista Latino-Americana de Enfermagem
This is an Open Access article distributed under the terms of the
Creative Commons (CC BY).

This license lets others distribute, remix, tweak, and build upon
your work, even commercially, as long as they credit you for the
original creation. This is the most accommodating of licenses
offered. Recommended for maximum dissemination and use of
licensed materials.

serp.usp.br/rlae



