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SUMMARY

The objective was to evaluate the association between nutritional status and the glomerular filtration rate (GFR) in remaining
quilombolas. Cross-sectional study carried out on 32 remaining quilombola communities in the municipality of Alcantara-MA. The
nutritional indicators (IN) used were: body mass index (BMI); Waist circumference (WC); Waist-to-hip ratio (WHR); Waist-to-height
ratio (WHtR); conicity index (Cl) and estimated visceral adipose tissue (VAT). GFR was estimated from the CKD-EPI creatinine-
cystatin C formula. The Shapiro Wilk test was used to evaluate the normality of the quantitative variables. In order to compare the
second IN sex, the chi-square test was applied. The Anova or Kruskal-Wallis tests were used to verify the association between IN and
GFR. Of the 1,526 remaining quilombolas studied, 89.5% were black or brown, 51.2% were women, 88.6% belonged to economic classes
D and E and 61.2% were farmers or fishermen. Clinical investigation revealed 29.2% of hypertensive patients, 8.5% of diabetics and
3.1% with reduced GFR. The BMI revealed 45.6% of the remaining quilombolas with excess weight. When compared to men, women
presented a higher prevalence of overweight by BMI (56.6% vs 33.8%, p <0.001) and abdominal obesity CC (52.3% vs 4.3%), WHR
(76,5% vs 5.8%), WHtR (82.3% vs 48.9%) and VAT (27.1% vs 14.5%) (p <0.001). Comparing the means of IN according to the GFR,
it was observed that the higher the mean value of the IN lower the GFR (p <0.05). The GFR reduced with increasing mean values of
nutritional indicators of abdominal obesity, regardless of sex.

KEYWORDS: Nutritional assessment. Obesity. Glomerular filtration rate. African Continental Ancestry Group.

cytokines responsible for the higher level of inflam-
mation and oxidative stress with deleterious renal ef-

INTRODUCTION

fects. Several observational studies have demonstrat-
ed a consistent association between obesity and the

Obesity is a non-transmissible chronic disease,
characterized by the excessive accumulation of

body fat to such an extent that it causes damages
to individuals’ health.

Its association with kidney disease is complex.
Excess fat is a site of active production of several

risk of chronic kidney disease (CKD). However, the

role of body fat in its development is still unclear.?
The pattern of body fat distribution appears to be

some more important risk factor in morbid process-
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es than total obesity. In this sense, the accumulation
of adipose tissue in the abdominal region is associat-
ed with several morbidities.®> Abdominal fat, specif-
ically visceral fat, is related to high blood pressure,
insulin resistance and dyslipidemia,® risk factors for
the development of chronic kidney disease.?

For some authors, the association between obesi-
ty and CKD occurs indirectly through the influence of
risk factors such as diabetes, hypertension and met-
abolic syndrome.>® Others, however, have suggested
a direct link between obesity and kidney disease.”®

With regard to ethnic-racial inequalities, the sit-
uation of quilombola (descendants of Afro-Brazilian
slaves and residents of quilombos) groups deserves
special mention because it is a group in a situation of
social vulnerability. Scholars show that blacks have a
higher incidence of disease and die early, at all ages.®
In addition, the prevalence of obesity is significantly
higher among blacks when compared to whites.™

The cause of the increased susceptibility of
blacks to the development of CKD has not yet been
well established. Some authors attribute this fact,
in addition to genetic factors, to the higher rates of
hypertension and type 2 diabetes mellitus found in
this population, which characterize the major causes
of reduction of the glomerular filtration rate in the
world." However, in Brasil, information on renal dis-
ease in remnant quilombola populations is scarce.

In view of the complex relationship between obe-
sity and CKD and the increased prevalence of both,
especially in black individuals, the present study has
aimed to evaluate the association between abdominal
obesity and reduction of glomerular filtration rate in
adult quilombolas in the Brazilian municipality of Al-
cantara, MA.

METHODS

This is a cross-sectional study carried out on 32
remaining communities of quilombos in the Brazil-
ian municipality of Alcantara, MA. This research
is linked to the project “PrevRenal - prevalence of
chronic kidney disease in the Brazilian municipality
of Sao Luis, MA, and in quilombolas communities in
the Brazilian municipality of Alcantara, MA”.

PrevRenal is a population-based cohort of 1,539
remaining quilombolas from the municipality of Al-
cantara, in the north of Brazilian state of Maranhao,
between August 2012 and April 2013.

Selection of participants was performed by a ran-

dom probabilistic sampling process in two stages, in
which the quilombos represented the first stage and
the households the second stage. All adult residents
of the households that were randomly selected were
invited to participate in the survey.

Patients younger than 18 years of age, pregnant
patients with chronic constipation disease, hema-
tological disease, autoimmune disease, infection,
chronic or acute renal disease in dialysis and those
on immunosuppressive drugs or having thyroid dis-
orders based on clinical history and physical exam-
ination of the individuals.

For constitution of the group investigated in this
study, all individuals in the PrevRenal database were
selected, being excluded those who presented in-
complete information. The sample was finalized in
1,526 individuals.

Prior to the beginning of the survey, interviewers
received training addressing the project basic proce-
dures, as well as the need for confidentiality of the
information.

The data were collected in two stages. The first
stage occurred in the households through the appli-
cation of an individual questionnaire for the adults
present. The questionnaire consisted of the following
topics: social, demographic and economic character-
istics, clinical data, lifestyle, blood pressure, comor-
bidities and medication intake.

At the end of the interview, the participants’ blood
pressure (BP) was measured and they were told to
fast for 12 hours for blood collection the following
day, as well as to have their anthropometric mea-
surements checked.

Blood pressure was measured using an indirect
method and a digital sphygmomanometer (Omron®)
with an appropriate cuff. Measurement was per-
formed on the right arm with the individual sitting
and at rest. Measurements were performed in tripli-
cates, with an interval of 10 minutes, using the mean
of the three measurements. Criteria proposed by the
VI Brazilian Guidelines for Hypertension were adopt-
ed for BP classification.

In the second stage, on the following day, blood
was collected and anthropometric measurements
were checked. Such procedures were carried out by
the research team in public schools or community
health care clinics.

Biochemical analysis was performed by a tertia-
ry referral laboratory with automated dosages and
standardized methodology.
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Anthropometric data were measured by nutri-
tionists and included weight, height and waist cir-
cumference (WC) and hip circumference (HC).

Weight was measured in portable electronic
scales (Plena®) with a capacity of 150 kg and a vari-
ation of 50 g. Height was measured using a portable
stadiometer (Alturezata®) with a variation of 0.1 cm.
For weight and height measurement, subjects were
barefoot, wearing light clothing and in an orthostatic
position.

Waist circumference (WC) was obtained at the
midpoint between the last rib and the iliac crest at the
time of expiration and the hip circumference (HC) in
the area of greater prominence of the buttocks, using
inextensible tape.

Anthropometric indicators used to assess the nu-
tritional status were: body mass index (BMI), waist-
hip ratio (WHR), waist-to-height ratio (WHtR), conic-
ity index (CI), and estimated visceral adipose tissue
(eVAT).

BMI was calculated using the ratio between body
weight and height squared and the cutoff used for
adults was that of the World Health Organization
(WHO).

WHR and WHtR were calculated for the ratios
between WC and, respectively, HC and height. From
the measurements of weight, height and WC, the CI
was calculated. The eVAT was estimated using the
predictive equation of adipose tissue™ and WC vari-
ables for men and WC and age for women.

Cutoff points of the anthropometric indicators
used for men and women were, respectively: CI
=1.25 and 1.18"; WC > 88 cm and > 102 cm; WHR
> 0.85 and > 1.0, according to criteria proposed by
the World Health Organization (WHO). For WH(R =
0.50™ and eVAT > 150 cm®™ for both genders.

Blood samples obtained were used for biochem-
ical evaluation of lipidogram, uric acid (UA), fasting
glycemia (FG), creatinine (Cr) and cystatin C (CysC).
In biochemical analysis, the following cutoff points
were considered as normal serum levels: total cho-
lesterol (CT) < 200 mg/dl; (high-density lipoproteins)
HDL-cholesterol (HDL-c) > 60 mg/dl; (low-density li-
poprotein) LDL-cholesterol (LDL-c) < 100 mg/dl; tri-
glycerides (TG) < 150 mg/dl; GJ < 100 mg/dl; UA for
men < 7.2 mg/dl and women < 6.0 mg/dl; Cr > 1.4 mg/
dl and CysC > 1.09 mg/dl.

The estimated glomerular filtration rate (eGFR)
was obtained from the CKD-EPI (Chronic Kidney Dis-
ease Epidemiology Collaboration equation) formula

using the creatinine and cystatin C values as refer-
ences for the calculation. Serum creatinine was pre-
viously measured in a reference laboratory using the
modified Jaffe reaction method. Serum cystatin C was
measured by automated immunoturbidimetric assay
using the Roche-Hitachi Cobas 6000 analysis platform.
Individuals with reduced eGFR (< 60 mL/min/1.73 m?)
were referred to the Center of prevention of renal dis-
eases of the university hospital at Brazilian university
Universidade Federal do Maranhao.

The Shapiro-Wilk test was used to evaluate the
quantitative variables normality.

Association of nutritional indicators and gender
was tested with the chi-squared test. Analysis of
variance, followed by Bonferroni correction or Kru-
skal-Wallis tests were used to verify the association
between anthropometric indicators and GFR.

To ensure that the association between eGFR
and obesity was independent of the presence of HBP
(high blood pressure) and DM (diabetes mellitus), an
unadjusted logistic regression with eGFR as a de-
pendent variable and anthropometric indicators as
independent variables were performed. HBP and DM
were considered in an adjusted model for each an-
thropometric parameter investigated.

Level of significance adopted was 5%. The data
were analyzed in the general-purpose statistical soft-
ware package Stata 12.0.

The present study complies with all the precepts
listed in Resolution 466/12 CNS/MS (National Health
Council of the Brazilian Ministry of Health), which
deals with guidelines and norms regulating research
involving human beings. PrevRenal was approved by
the Research Ethics Committee (REC) at the universi-
ty hospital at Brazilian university Universidade Fed-
eral do Maranhao (consolidated opinion 41,492/2012)
and all participants in the study signed an Informed
Consent Form (ICF).

RESULTS

Of the 1,526 quilombola remnants surveyed,
89.5% were black or dark-skinned, 51.2% were
women, mean age was 44.4 + 17.3 years. Eighty-
nine percent belonged to the less favored econom-
ic classes D and E, 61.2% had farming and fishing
as their main occupation and 83.8% lived without a
fixed income or received up to a minimum wage. As
for schooling, 86.0% were illiterate or had at most
elementary education.
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When it came to lifestyle, 10.8% smoked and
42.1% drank. Clinical investigation revealed that
29.2% of the sample were hypertensive, 8.5% diabetic
and 3.1% had a reduced estimated glomerular filtra-
tion rate (eGFR).

Evaluation of nutritional status showed, through
BMI, prevalence of 45.6% of overweight. Women,
when compared to men, had a higher prevalence of
overweight by BMI (56.6% vs. 33.8%; p < 0.001) and
abdominal obesity evidenced by the WC (52.3% vs.
4.3%; p < 0.001); WHR (76.5% vs. 5.8%; p < 0.001);
WHIR (82.3% vs. 48.9%; p < 0.001) and eVAT (27.1% vs.
14.5%; p < 0.001) (Table 1).

Regarding the biochemical evaluation, it showed
elevated serum levels of total cholesterol, 38.0% of
the remaining quilombolas, of triglycerides, 23.7%
and LDL-c, 31.7%. With reduced HDL-c, 42.8% of the
sample were found (Table 1).

Markers of renal function revealed 4.9% of the
individuals studied as presenting high values of
uric acid, 1.3% of creatinine and 7.7% of cystatin C
(Table 1).

Women, when compared to men, had a higher
prevalence of high serum levels of total cholesterol
(47.8% vs. 27.6%; p < 0.001) and reduced of HDL-c
(53.7% vs. 31.4%; p < 0.001) (Table 1).

TABLE 1. ANTHROPOMETRIC AND BIOCHEMICAL CHARACTERISTICS OF REMAINING
QUILOMBOLAS, ACCORDING TO GENDER. ALCANTARA - MA, 2013.

GENDER
VARIABLES GENERAL Men Women vafl:le*
n % n % n %
ANTHROPOMETRIC
Body Mass Index <0,001
Malnutrition 50 33 24 32 26 33
Eutrophia 783|513 469|630 |34 |40)
Overweight 508 333 |27 |22 201|373
Obesity 85 121 |34 46 151 19,3
Waist Circumference
Altered l4an 289 [32 |43 |409  [523  |<0001
Waist-to-Hip Ratio
Altered (641 [420 |43 58  |598  |765 | <0001
Waist-to-Height Ratio
Altered 1008|660 [364 (489 |64 [823 |<0001
Conicity Index
Altered 1032 |e76  [490 |es9  [s42 |93 0150
Visceral Adipose Tissue
Altered (320 [210  [w08  [ws |22 |o;1 <0001
BIOCHEMICAL
Total Cholesterol
High (570 [380 [201  |276  [369  |478 | <0001
Triglycerides
High 132|237 |1 |26 |eon  |257  |oo0e2
HDL Cholesterol
Low (652 [428 [233 |34 |49 536 |<0001
LDL Cholesterol
High (484 [317 |29 [294 J2e5 |39 o062
Uric Acid
High R 56 |33 |42 0200
Creatinine
High |20 13 | 19 |6 08 [oo0s6
Cystatin C
High B 90 |51 |65 | 0069
*Chi-square.
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TABLE 2. ASSOCIATION BETWEEN NUTRITIONAL INDICATORS AND GLOMERULAR
FILTRATION RATE OF REMAINING QUILOMBOLAS, ACCORDING TO GENDER. ALCANTARA -

MA, 2013.
Glomerular Filtration Rate (mL/min/1.73m?)
NUTRITIONAL INDICATORS 290 60 - 89 <60 vafl“e*
Average £ DP | Average + DP Average £ DP

MEN
Body mass index (kg/m2) 23,77+3,06 24,20+356 24,28+4.23 0,238
Waist circumference (cm) 82,18+9,04° 85,37+10,19* 87,69+12,58 <0,001"
Wiaist-to-hip ratio 0,88+0,06° 0,91£0,074 0,94£0,07 <0,007"
Waist-to-height ratio 0,50+0,05° 0,53+0,06" 0,55+0,08* <0,001"
Conicity index 1,20£0,07* 1,25£0,08" 1,29+0,10* <0007
Estimated visceral adipose tissue (cm3) 69,81+57,58 90,12+64,91 104,87+£80,13* <0,001"
WOMEN
Body mass index (kg/m2) 25,804,617 26,585 31 2760%6,49 0,028
Waist circumference (cm) 8718711772 9106212180 | 94,95+15708 <0,001"
Waist-to-hip ratio 0,89+0,07° 0,92+0,07* 1,08+0,84 <0,00T
Waist-to-height ratio 0,57+0,08% 0,600,084 0,64+0,108 <0,001"
Conicity index 1,27£0,10* 1,320,094 1,37+0,08088 <0,001
Estimated visceral adipose tissue (cm3) 752765112 143,05£58920 | 202,50+61,85% | <0,001"

Anova / Bonferroni (A > a), (B > b); DP- Standard Deviation; #Kruskal Wallis

When comparing the means of nutritional indica-
tors according to the glomerular filtration rate (GFR),
it was observed that the higher the mean value of nu-
tritional indicators, the lower the eGFR, and this dif-
ference was statistically significant in all nutritional
indicators. This condition was not observed in rela-
tion to BMI in men (Table 2).

The adjusted logistic regression analysis for DM
and HBP revealed that all nutritional indicators as-
sessing abdominal obesity were associated with re-
duced GFR regardless of whether the subjects were
hypertensive or diabetic. BMI did not demonstrate
this association (Table 3).

DISCUSSION

Results of this study showed that quilombola
remnants with higher mean values of nutritional in-
dicators of obesity presented lower GFR. It was ob-
served that women showed average values of higher
nutritional indicators.

Nowadays, one aspect that has attracted attention
in research on obesity is the distribution of body fat.
Abdominal obesity has been considered an indepen-
dent risk factor for several morbidities, representing

a different risk when compared to other forms of body
fat distribution.?

Some authors point out that the association be-
tween obesity and reduction of the glomerular filtra-
tion rate happens indirectly through the influence of
risk factors such as diabetes, hypertension and meta-
bolic syndrome.>® Others, however, have suggested a
direct link between obesity and kidney disease.”® Obe-
sity may lead to an increase in glomerular size and ab-
normalities in glomerular function. In addition, it can
also lead to segmental and focal glomerulosclerosis,
which worsens the scenario of proteinuria and makes
even faster the loss of renal function.

It was also observed that all nutritional indicators
of abdominal obesity evaluated in this study were as-
sociated with the reduction of GFR regardless of the
presence of diabetes and/or hypertension.

Research indicates that anthropometric indica-
tors of abdominal obesity such as WC, WHR and
WHIR are more sensitive predictors for GFR reduc-
tion, as well as evaluation of metabolic effects and
risk factors associated with obesity.™ ' It is worth
noting that BMI, although being the most frequently
used anthropometric indicator in research to classify
obesity, is not able to distinguish lean mass from ad-
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TABLE 3. LOGISTIC REGRESSION OF NUTRITIONAL INDICATORS AND GLOMERULAR
FILTRATION RATE OF REMAINING QUILOMBOLAS ADJUSTED FOR ARTERIAL HYPERTENSION

AND DIABETES. ALCANTARA — MA, 2013.

VARIABLES RP Confidence Interval (95%) p. value”

Body mass index

Eutrophia 1 - -

Malnutrition 1,7 0,38 - 7,75 0,48

Overweight 1,21 061-2,39 0,59

Obesity 1,52 0,66 — 3,50 0,33
Waist circumference

Normal 1 - -

Altered 1,91 1,04 - 3,51 0,03
Waist-to-hip ratio

Normal 1 - -

Altered 2,15 115-4,03 0,01
Waist-to-height ratio

Normal 1 - -

Altered 2,96 114 -768 0,02
Conicity index

Normal 1 - -

Altered 3,34 117 - 9,55 0,02
Estimated visceral adipose tissue

Normal 1 - -

Altered 4,40 229-845 <0,001

RP: ratio of prevalence.

ipose mass, to differentiate the distribution of body
fat or to detect the increase of fat that occurs with
the advancement of age."”

Corroborating the findings of this study, research-
ers from a cohort of 3,107 Iranians found that abdom-
inal obesity assessed by WC was associated with a
higher risk of CKD regardless of BMI values.?® Simi-
larly, another cohort study with elderlies in the United
States has shown that increased WC was associated
with faster decline in GFR.® Dutch researchers who
evaluated 7,676 subjects” and Americans who evaluat-
ed 13,324 subjects® have demonstrated a correlation of
abdominal obesity, measured by WHR, and reduction
of GFR. Franca et al.?, evaluating 241 hypertensive pa-
tients in the Brazilian city of Sao Luis, MA, showed
that GFR was lower in women with higher amount of
estimated visceral adipose tissue.

A multicenter cohort study by Grubbs et al.
(2014)2 with 2,839 blacks and whites without renal
disease at baseline has assessed the association of
total obesity with GFR reduction over 10 years and

found that the highest BMI was associated with a
greater decline in renal function. On the other hand,
Minoo et al. (2015)%, evaluating the relationship be-
tween obesity severity and the presence of renal inju-
ry in 186 individuals in Tehran (the capital of Tran and
Tehran Province), have not observed a correlation be-
tween BMI and renal injury.

Thus, the association between obesity and renal
disease is a complex relationship that is not yet com-
pletely understood.? Increase in body weight may
result in a greater expression of angiotensinogen in
the adipocyte, with higher formation of angioten-
sin II in the circulation and, consequently, great-
er stimulus to lipogenesis. This mechanism leads
to alteration of pressure homeostasis, which can
also lead to changes in glomerular homeostasis.?*
Obesity also affects the renal medulla structure,
since adipose tissue of the renal capsule, which is
more developed in individuals with excess weight,
can penetrate the renal medulla. With this, there
is a compression of the glomerular and tubular fil-
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tration systems, leading to an increase of arterial
pressure in order to compensate the compression
of nephrons, resulting in an increase of GFR, with
consequent hyperfiltration and increased tubular
reabsorption of sodium.?*26

The nutritional profile of the quilombola rem-
nants researched in this study was characterized
by a high prevalence of overweight and abdominal
obesity and prevalence among women was particu-
larly alarming. These results indicate that abdom-
inal obesity is an important health problem in qui-
lombola communities and, more specifically, among
women.?” However, despite the greater amount of ab-
dominal fat evidenced in the remaining quilombola
women, some authors have shown that black women
present smaller amounts of visceral fat when com-
pared to white women.?®

The greater amount of abdominal fat in women
may reflect the accumulation of fat in the abdomen
area due to occurrence of pregnancy, in addition to
metabolic and hormonal changes throughout life.?®
Another possible explanation for this difference be-
tween genders is that the men who participated in
the study worked harder in farming and fishing, de-
veloping more intense physical labor activities with
little or no technological input, resulting in higher
energy expenditure, while the women reported be-
ing more involved in household chores.

Corroborating the results, Soares and Barreto,?
in quilombola communities in the Brazilian state of
Bahia, have concluded that overweight and abdomi-
nal obesity are important health problems, especial-
ly among women. These same authors,*® in a more

RESUMO

recent study, have detected a high prevalence of nu-
tritional risk for chronic noncommunicable diseas-
es (NCDs), especially among women.

In the present study, prevalence of reduced glo-
merular filtration rate was considered low when
compared to other studies conducted in Brasil,
which found prevalence of CKD between 8.4% and
9.6%3" 3 and with research involving Afro-descen-
dant North Americans, which showed a prevalence
of 19.4%.3 This data can be explained by the fact
that it is a predominantly young population (44.4 +
17.3 years), in a phase in which renal changes are
still in the early stages.

The study has some limitations. The first one
is related to its cross-sectional design, which pre-
cludes conclusions about the impact of the vari-
ables evaluated on the reduction of glomerular
filtration and the occurrence of CKD. Secondly, as
a highly specific group of patients was evaluated,
the results can not be automatically extrapolated
to the entire remaining Brazilian quilombola pop-
ulation. On the other hand, the main positive as-
pect is the fact that it is the first study to evaluate
the association between nutritional indicators of
obesity in remaining quilombola communities in
Brasil, filling a gap in relation to the topic.

CONCLUSION

Excess weight and abdominal obesity are an im-
portant health problem in remaining quilombola
women. Glomerular filtration rate was reduced with
increased abdominal obesity, regardless of gender.

O objetivo foi avaliar a associagdo entre o estado nutricional e a taxa de filtragdo glomerular (TFG) em remanescentes quilombolas.
Estudo transversal, realizado em 32 comunidades remanescentes de quilombolas, no municipio de Alcantara — MA. Os indicadores nu-
tricionais (IN) utilizados foram: indice de massa corporal (IMC); circunferéncia da cintura (CC); relagdo cintura-quadril (RCQ); relacdo
cintura-estatura (RCEst); indice de conicidade (Indice C) e tecido adiposo visceral estimado (TAVe). A TFG foi estimada a partir da
férmula do CKD-EPI creatinina-cistatina C. O teste Shapiro Wilk foi utilizado para avaliar a normalidade das varidveis quantitativas.
Para comparar os IN segundo sexo foi aplicado o teste qui-quadrado. Os testes Anova ou Kruskal-Wallis foram usados para verificar
a associagdo entre os IN e a TFG. Dos 1.526 remanescentes quilombolas estudados, 89,5% eram da cor preta ou parda, 51,2% eram
mulheres, 88,6% pertenciam as classes econémicas D e E e 61,2% eram lavradores ou pescadores. A investigagdo clinica revelou 29,2%
de hipertensos, 8,5% de diabéticos e 3,1% com TFG reduzida. O IMC revelou 45,6% dos remanescentes quilombolas com excesso de
peso. Quando comparadas aos homens, as mulheres apresentaram maior prevaléncia de excesso de peso pelo IMC (56,6% vs. 33,8%; p
<0,001) e obesidade abdominal CC (52,3% vs. 4,3%), RCQ (76,5% vs. 5,8%), RCEst (82,3% vs. 48,9%) e TAVe (27,1% vs. 14,5%) (p<0,001).
Comparando as médias dos IN segundo a TFG observou-se que, quanto maior o valor médio dos IN, menor a TFG (p<0,05). A TFG
foi reduzida com o aumento dos valores médios dos indicadores nutricionais de obesidade abdominal, independentemente do sexo.

PALAVRAS-CHAVE: Avaliagdo nutricional. Obesidade. Taxa de filtracdo glomerular. Grupo com ancestrais do continente africano.
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