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Predictive capacity of obesity indicators for metabolic syndrome 
in adult quilombolas (inhabitants of black communities)

abstract  The objective of this study was to 
evaluate the predictive capacity of different obe-
sity indicators (OIs) for metabolic syndrome 
(MetS) in adult quilombolas (inhabitants of black 
communities). A cross-sectional study involving a 
representative sample of 850 adult quilombolas 
(18 to 92 years) living in the geographic micro-re-
gion of Guanambi, Bahia, Brazil, was conducted. 
Receiver operating characteristic (ROC) curves 
were constructed between OI [body fat percenta-
ge (BF%), body adiposity index (BAI), and body 
mass index (BMI)] and MetS. The balance betwe-
en sensitivity and specificity defined the best pre-
dictive cutoff points of OI for MetS. The three OIs 
were predictors of MetS (significant area under 
ROC curve > 0.5). Among women, BF% showed 
a significantly greater area under the ROC cur-
ve (0.69, 95% CI: 0.65; 0.73) than the other OIs. 
Among men, the areas for BF%% and BMI were 
the same (0.81, 95% CI: 0.76; 0.85) and were gre-
ater than that of BAI. The best OI cutoff points to 
identify the presence of MetS in women and men 
were, respectively: 24.97 and 25.36 kg/m² for BMI, 
34.30 and 26.14% for BAI, and 37.7 and 23.8% 
for BF%. The OIs tested are valid tools to screen 
for MetS in adult quilombolas when specific cutoff 
points for the population studied are used.
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introduction

Metabolic syndrome (MetS) is defined as the si-
multaneous presence of atherogenic dyslipidemia 
(hypertriglyceridemia and/or low high-density 
lipoprotein [HDL] cholesterol), high blood pres-
sure, hyperglycemia, and excess abdominal fat1. 
Despite the demonstration of a high prevalence 
in the world1 and in Brazil2, MetS is still insuffi-
ciently diagnosed in some regions and popula-
tions3, particularly those characterized by socio-
economic vulnerability because of the high cost 
and technological requirements for its diagnosis. 
This highly negative epidemiological profile re-
quires efforts to implement efficient programs 
for the early detection of MetS and minimization 
of its deleterious and disabling effects3,4.

Ethnic-racial investigation in health permits 
to identify population groups that are more sus-
ceptible to certain risks and diseases5-7, as de-
monstrated for the prevalence of MetS3,8-11.

The importance of obesity in the etiology of 
MetS has been recognized3,4. Within this context, 
obesity indicators (OIs) emerge as screening tools 
for MetS because of their favorable benefit-cost 
relationship, especially in situations of limited 
resources and restricted access to health services.

Studies have shown variations in the scree-
ning capacity of different general OIs for MetS 
according to population profile12-17. In addition, 
studies involving different population groups 
have identified differences in the predictive capa-
city of OIs according to ethnic-racial characteris-
tics18-20. These findings highlight the importance 
of accuracy analysis of MetS screening in spe-
cific population groups. However, we found no 
studies that simultaneously evaluated the three 
main general OIs (body fat by bioimpedance, 
body adiposity index (BAI], and body mass index 
(BMI)] in quilombolas. 

Nosological characteristics of the population 
with African ancestry have been recognized, in-
cluding genetic (hereditary diseases), clinical (a 
higher frequency and severity of metabolic and 
cardiovascular diseases), and social factors (poor 
life conditions and racism)21. In this respect, 
being black increases the probability of mani-
festing chronic diseases6,22-24, prejudice results in 
unfavorable inequities for black and brown pe-
ople24,25, and social inequalities increase the like-
lihood of manifestation of metabolic disorders in 
in populations with African ancestry3,5,7,22,24,26. Al-
though we understand that sociocultural factors 
reinforce the genetic determination of manifes-
tation of metabolic disorders in blacks, specific 

information about the health conditions of this 
population group is still limited.

An important part of the Brazilian popula-
tion with African ancestry’ lives in quilombos, 
self-attributed ethnic-racial communities of 
African ancestry linked to land and resistant to 
historical oppression27,28. Many of these commu-
nities still fight for equal rights, land tenure re-
gularization, full citizenship, and public health 
equity5,29. Detailed information about the health-
care conditions of quilombolas is still lacking29,30, 
as are actions designed to combat the situation of 
socioeconomic vulnerability and difficult access 
to health services5,31,32.

Despite the limited number of studies, a 
high prevalence of MetS among quilombolas has 
been reported33-36. Furthermore, anthropome-
tric studies have shown high rates of overweight 
and obesity in this population37,38. However, we 
found no studies involving the quilombo popu-
lation that investigated the accuracy of OIs and 
established cutoff points for the identification of 
individuals at increased risk and their immediate 
referral to specialized health services for diagnos-
tic confirmation and treatment of MetS.

Considering the importance of simple, low-
cost methods that permit the screening of a large 
number of subjects for metabolic disorders in 
a specific ethnic-racial population segment for 
which health information is limited, the objec-
tive of the present study was to evaluate the pre-
dictive capacity of different OIs for MetS in adult 
quilombolas. 

Materials and methods

This analysis used data from the cross-sectional 
population-based study entitled “Epidemiolo-
gical Profile of Quilombolas from Bahia”. The 
study was approved by the Ethics Committee on 
Research Involving Humans of Universidade do 
Estado da Bahia (CEP/UNEB) and was conduc-
ted between February and November 2016.

The geographic micro-region of Guanambi/
Bahia, which comprises 18 municipalities and a 
territorial area of 22,668.688 km2 39, with 42 con-
temporaneous quilombos40 certified until 2016 
and distributed across 10 municipalities41, was 
the empirical field studied. Because of the lack of 
official data on the number of quilombo inhabi-
tants of this micro-region, the population was es-
timated considering 80 families per quilombo42, 
with two adults (≥ 18 years) per family, totaling 
6,720 adults.
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For sample size calculation, we adopted cor-
rection for a finite population, a prevalence of the 
unknown outcome of 50%, 95% confidence in-
terval, a sampling error of five percentage points, 
correction of 1.5 times for a single-stage cluster 
(quilombo), and additions of 30% for refusals 
and 20% for losses and confounding43, resulting 
in a minimum sample of 818 subjects.

Sampling was performed in two steps: ran-
dom sampling of the quilombos (cluster), 
followed by census sampling. First, the quilom-
bos were selected by drawing lots. Fourteen of 
the selected units allowed visits for the study 
through their respective resident associations 
(local organizations that represent the interests 
of quilombolas). According to the information 
of the 14 resident associations, 1,025 adults lived 
in these quilombos during the period of data col-
lection. All adults were eligible, were informed 
about the objective and procedures of the study, 
and were invited, ensuring equal chance of parti-
cipation. The data were collected in a joint effort 
on weekends and holidays. A total of 850 quilom-
bolas attended the activities and agreed volunta-
rily to participate by signing the individual free 
informed consent form or by providing a finger-
print. These subjects composed the final sample; 
17.07% of the invited adults did not attend the 
activities and were characterized as refusals.

The data were collected by interview, blood 
collection, blood pressure measurement, and an-
thropometric assessment. These procedures were 
performed by teams consisting of health pro-
fessionals and/or researchers according to their 
skills after training in their respective function. 

Subjects with cognitive impairment or com-
promised independent communication, bedri-
dden and amputated subjects, subjects using a 
plaster cast, pregnant women and women bre-
astfeeding for less than 6 months were excluded 
from this analysis since they did not participate 
in the interviews, anthropometric measurements 
or tests, or had not responded to some questions 
regarding this analysis at the time of the inter-
view. Losses were defined when the subject did 
not undergo a measurement or test or when he/
she did not answer a question in the interview. 

The anthropometric measurements (body 
weight, height, and hip and waist circumference) 
were obtained in duplicate in a closed room on a 
single occasion by the same evaluator certified by 
the International Society for the Advancement of 
Kinanthropometry (ISAK). The measurements 
were made according to ISAK recommenda-
tions44, with the subjects barefoot and wearing 

minimal clothing. In the case of discrepancy, a 
third measurement was obtained and the median 
was used for analysis. 

Body weight was measured with a digital sca-
le (Omron hbf-514c, capacity of 150 kg) to the 
nearest 100 g. Height was measured with a por-
table metal stadiometer (Sanny Caprice) to the 
nearest 0.1 mm. Waist and hip circumferences 
were obtained with a steel measuring tape (Sanny 
sn-4010, 2 m long and 0.5 cm wide) to the nea-
rest 0.1 mm. The intra-evaluator technical error 
of measurement45 was 0.20% for body weight, 
0.12% for height, 0.39% for waist circumference 
and 0.20% for hip circumference, indicating an 
adequate level of the measurements. 

Body fat percentage was determined by bioim-
pedance using a validated scale (Omron hbf-514c, 
capacity of 150 kg and precision of 0.1%)46. The 
measurements were made in duplicate in the mor-
ning before breakfast and a third measurement 
was obtained in the case of discrepancy, using the 
median for analysis. The subjects were asked not 
to consume alcoholic beverages or caffein and not 
to perform intense physical activity during the 
24 hours prior to the measurements. The partici-
pants were also instructed to remove metal objects 
and to rest for 5 minutes before the tests. 

Blood samples (15 ml), properly separated 
and identified, were collected after a minimum 
fast of 8 hours by puncture of the median ante-
cubital vein using a vacuum system, according to 
the protocol of the Brazilian Society for Clinical 
Pathology and Laboratory Medicine47. The sam-
ples were stored in a refrigerated thermal box and 
transported to the certified laboratory where the 
material was centrifuged and analyzed. Glucose, 
HDL and triglycerides were determined by auto-
mated colorimetric enzymatic methods (Cobas 
Mira Plus, Roche®).

Blood pressure was measured in triplicate 
with a validated semi-automated sphygmoma-
nometer (Omron HEM-742INT)48 after a 10-mi-
nute rest, with the subject sitting, feet on the flo-
or, left arm at the height of the heart, and palm of 
the hand facing upwards49. The arithmetic mean 
of the three measurements was used for analysis.

The Joint Interim Statement1 was used for the 
definition of MetS (dependent variable), which 
proposes the simultaneous presence of at least 
three of the following factors: 1) elevated trigly-
cerides when ≥ 150 mg/dL or use of medications 
to treat hypertriglyceridemia; 2) increased fas-
ting glucose when ≥ 100 mg/dL or use of diabetes 
medications; 3) reduced HDL when < 40 mg/dL 
(men) and < 50 mg/dL (women) or use of me-
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dications to treat low HDL; 4) high blood pres-
sure (systolic ≥ 130 mmHg and/or diastolic ≥ 85 
mmHg) or use of antihypertensive medications; 
5) increased waist circumference when > 90 cm 
for men or > 80 cm for women (the cutoffs sug-
gested for Latin America were adopted)3.

The OIs (independent variables) analyzed 
were: body fat percentage (BF%) estimated by 
bioimpedance; BAI [waist circumference (cm)/
height (m)1.5 – 18]50, and BMI [body weight (kg)/
height2 (m)]

For statistical analysis, the Kolmogorov-S-
mirnov test was first applied, which indicated the 
absence of a normal distribution for all conti-
nuous variables (p<0.05). Thus, the Mann-Whit-
ney U test was used for comparison of the me-
dian results. Descriptive statistics were also used 
for description of the variables.

To evaluate the accuracy of the OIs in pre-
dicting MetS, receiver operating characteristic 
(ROC) curves were constructed to compare 
sensitivity versus specificity51. An area under the 
ROC curve > 0.5, including the 95% confidence 
interval, defined statistical significance for MetS 
screening. The balance between sensitivity and 
specificity determined the best cutoff points of 
each OI to discriminate MetS. Positive predictive 
(PPV) and negative predictive values (NPV) of 
the best OI cutoffs to identify MetS were also de-
termined. The Z test was applied to compare the 
areas under the ROC curves of the different OIs.

The general results or results stratified by sex 
are reported. The Statistical Package for the So-
cial Sciences for Windows (SPSS), version 22, was 
used for descriptive and association analyses. The 
screening ability of the OIs was evaluated using 
the MedCalc 12.1.4 program.

results

The age of the sample ranged from 18 to 92 years 
(median of 41 years in women and of 49 years 
in men). There was a predominance of women 
(61.2%, 95%CI: 57.9;64.5) and the prevalence of 
MetS was 25.8% (95%CI: 22.8;28.7). The other 
results are shown in Table 1. The variable with 
the largest number of losses was BF% (21 wo-
men; 15 men).

Association analysis stratified by sex between 
the outcome (MetS) and each predictor (BF%, 
BAI, and BMI) showed a significant association 
(p < 0.001) in all cases.

Figure 1 shows the area under the ROC cur-
ves between MetS and BF%, BAI and BMI ac-

cording to sex. The areas under the ROC curves 
between MetS and the three OIs were significant 
(> 0.5) in both sexes (Figure 1; Table 2). Thus, 
the indicators exhibited satisfactory capacity to 
discriminate the presence of MetS in male and 
female adult quilombolas.

Among women, the greatest area under the 
ROC curve was observed for BF% (0.69; 95%CI: 
0.65;0.73). Among men, the best areas under the 
ROC curve were found for BF% and BMI (0.81 
for both; 95%CI: 0.76;0.85) (Table 2). In women, 
the Z test indicated a significantly greater area un-
der the ROC curve (p < 0.05) of BF% with MetS 
compared to the other OIs. In men, the curves of 
BF% and BMI with MetS were greater (p < 0.05) 
than the BAI curve. Therefore, BF% in women 
and BF% and BMI in men had the highest discri-
minatory power for MetS in adult quilombolas.

The best OI cutoff points for predicting MetS 
and their respective characteristics are shown in 
Table 2. Among women, the best cutoff for BF% 
(37.7%) showed the highest sensitivity, i.e., it is 
the best OI to detect subjects with MetS when 
BF% is higher than this value. The best cutoff 
point for BAI (71.0%) exhibited the highest spe-
cificity and is therefore the best OI to define the 
absence of MetS in individuals with a BAI lower 
than this value. The BAI cutoff produced the hi-
ghest proportion of true positive results (PPV 
= 45.6%), while the BF% cutoff was associated 
with the highest proportion of true negative re-
sults (NPV = 87.5%).

In the group of men (Table 2), the best cutoff 
point for BAI (26.1%) had the highest sensitivity 
(79.4%), while the BF% cutoff (23.8%) exhibited 
the highest specificity (74.8%). The BF% cutoff 
produced the highest proportion of true positi-
ve results (PPV = 46.1%), while the BMI cutoff 
(25.4 kg/m2) was associated with the highest pro-
portion of true negative results (NPV = 92.6%).

Discussion

The present results demonstrate the capacity of 
all OIs analyzed to predict MetS in adult quilom-
bolas. To our knowledge, this is the first study to 
investigate OIs as screening tools of MetS in a 
quilombo population, a fact impairing compari-
son of the results with other studies.

Metabolic syndrome is an important health 
risk factor that is still under-notified in some 
populations3. In this respect, an increased risk 
for metabolic disorders has been observed in 
the population with African ancestry3,5,6,22-24,26,52 



2475
C

iên
cia &

 Saú
de C

oletiva, 24(7):2471-2480, 2019

and quilombo inhabitants encounter difficulties 
in the use of health services5,31,32. Furthermore, 
obesity has been shown to be an important pre-
dictor of MetS3,4. Thus, this study is relevant by 
demonstrating that OIs are reliable to discrimi-
nate adult quilombolas who are more susceptible 

to MetS, favoring its diagnosis already in the first 
phase of clinical practice and early therapeutic 
intervention. These results agree with the un-
derstanding that general body fat accumulation 
predisposes to a higher risk of illness and popu-
lation death53,54. In addition, studies involving 

table 1. Characteristics of adult quilombolas stratified by sex. Bahia, Brazil (2016).

Variable n
Median
(range)

n
Female
(range)

n
Male

(range)
p-value

Age (years) 850 45.0 (18.0-92.0) 520 41.0 (18.0-92.0) 330 49.0 (18.0-90.0) <0.001

Height (m) 837 1.61 (1.36-1.96) 513 1.56 (1.36-1.77) 324 1.67 (1.43-1.96) <0.001

Body weight (kg) 837 65.8 (38.8-112.2) 512 64.3 (38.8-112.2) 325 67.9 (39.7-110.8) <0.001

Hip circumference 
(cm)

835 97.5 (77.0-132.0) 511 99.0 (77.0-132.0) 324 95.1 (79.5-120.0) <0.001

Waist 
circumference (cm)

835 85.6 (58.7-126.6) 511 87.0 (58.7-124.5) 324 84.3 (63.5-126.6) 0.004

DBP (mmHg) 825 75.7 (46.3-140.7) 504 74.7 (47.7-129.7) 321 76.7 (46.3-140-7) <0.001

SBP (mmHg) 825 127.0 (90.0-238.0) 504 123.5 (90.0-225.0) 321 132.3 (91.3-238.0) 0.225

Glucose (mg/dL) 835 87.0 (47.0-342.0) 512 87.0 (47.0-305.0) 325 88.0 (55.0-342.0) 0.323

HDL (mg/dL) 835 59.0 (20.0-112.0) 513 60.0 (20.0-109.0) 327 58.0 (20.0-112.0) 0.342

Triglycerides (mg/
dL)

835 83.0 (20.0-719.0) 513 82.0 (20.0-719.0) 327 84.0 (32.0-535.0) 0.631

BF% 814 32.1 (5.0-56.2) 499 38.8 (14.0-56.2) 315 20.6 (5.0-39.4) <0.001

BAI (%) 835 29.9 (16.3-53.3) 511 32.8 (16.3-53.3) 324 25.8 (16.8-40.7) <0.001

BMI (kg/m2) 836 25.2 (15.9-45.4) 512 26.2 (16.9-45.4) 324 24.2 (15.9-38.7) <0.001
n: number of subjects; DBP: diastolic blood pressure; SBP: systolic blood pressure; BF%: body fat percentage estimated by 
bioimpedance; BAI: body adiposity index, in % fat; BMI: body mass index.

Figure 1. ROC curves stratified by sex comparing the predictive capacity of general obesity indicators for 
metabolic syndrome in adult quilombolas. Bahia, Brazil (2016). BF%: body fat percentage estimated by 
bioimpedance; BAI: body adiposity index; BMI: body mass index.
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different adult populations have also shown the 
MetS screening capacity of BF%16, BAI13-15 and 
BMI12,14-17. However, to our knowledge, this is the 
first study to evaluate the capacity of the three 
main general OIs to screen for MetS in the same 
study of adults. 

Among the OIs investigated, BF% estimated 
by bioimpedance exhibited the highest accura-
cy to discriminate MetS in adult quilombolas of 
both sexes. It should be noted that this technique 
is more accurate for the analysis of body compo-
sition than anthropometric indicators (BMI and/
or BAI)53 and that adipose tissue is highly detri-
mental to insulin and inflammatory functions 
regularly associated with MetS1,3.

On the other hand, some studies have indica-
ted BMI as the best predictor of MetS compared 
to BF%16 and BAI14,15. These differences in OIs 
with the best predictive capacity obtained in this 
study on black quilombolas and in the cited stu-
dies involving Asian populations15,16 and popula-
tions of Amerindian ancestry14 might be explai-
ned in part by the differences in fat distribution 
pattern and body proportionality among ethni-
c-racial groups19,55. Another possible explanation 
for these divergences is the difference in the cri-
teria adopted for the establishment of MetS in 
this study (Joint Interim Statement)1 and in the 
other studies (National Cholesterol Education 
Program’s Adult Treatment Panel16; International 

Diabetes Federation15), a factor known to influen-
ce the estimation of its prevalence2,3.

High sensitivity is a fundamental characteris-
tic for the selection of a screening test in health 
since it minimizes the number of false-negative 
results51. Except for BAI in women (59%), the 
other OIs exhibited sensitivity of approximately 
80% in both sexes. This value shows good capa-
city to identify adult quilombolas who will truly 
have MetS and consequently a low probability of 
false-negative results in provisional diagnostic 
tests replacing the gold standard. These values 
are similar to16 or better12,13,17 than those found 
in the literature.

Analysis of diagnostic accuracy through the 
construction of ROC curves is recommended for 
the determination of the best cutoff points that 
can discriminate health problems in tests alter-
native to the gold standard51. In the present study, 
the best BF% cutoff to screen for MetS in men 
was lower than the 25% suggested for the prog-
nosis of obesity56, but similar to the 24% propo-
sed for MetS screening in Chinese individuals16. 
Among women, the BF% cutoff was much hi-
gher than the 30% determining obesity56 and the 
31.4% discriminating MetS in a Chinese study16.

For BAI, the best cutoff point to discriminate 
MetS in male quilombolas was higher than the 
25% defining obesity56, but lower than the 27.1% 
discriminating MetS in the rural Chinese popu-

table 2. Diagnostic properties of obesity indicators to screen for the presence of metabolic syndrome in adult 
quilombolas according to sex. Bahia, Brazil (2016).

n
rOc curve

(95%ci)
cutoff

Sensitivity
(95%ci)

Specificity
(95%ci)

PPV
(95%ci)

NPV
(95%ci)

Women

BF% 498 0.69
(0.65;0.73)

>37.7 81.5
(74.2;87.4)

53.7
(48.3;59.0)

42.2
(36.4;48.2)

87.5
(82.3;91.6)

BAI 510 0.67
(0.63;0.71)

> 34.30 59.1
(50.7;67.0)

70.9
(65.9;75.5)

45.6
(38.4;52.9)

80.8
(76.0;84.9)

BMI 511 0.66
(0.62;0.70)

> 24.97 78.5
(71.1;84.8)

46.4
(41.2;51.7)

37.6
(32.2;43.3)

84.0
(78.2;88.8)

Men

BF% 314 0.81
(0.76;0.85)

> 23.8 77.9
(66.2;87.1)

74.8
(68.9;80.1)

46.1
(36.8;55.6)

92.5
(87.9;95.7)

BAI 323 0.74
(0.69;0.79)

> 26.14 79.4
(67.9;88.3)

62.4
(56.1;68.3)

36.0
(28.3;44.2)

91.9
(86.8;95.5)

BMI 324 0.807
(0.76;0.85)

> 25.36 77.9
(66.2;87.1)

73.8
(68.0;79.1)

44.2
(35.1;53.5)

92.6
(88.2;95.8)

BF%: body fat percentage estimated by bioimpedance; BAI: body adiposity index, in %; BMI: body mass index, in kg/m2; 95%CI: 
95% confidence interval; PPV: positive predictive value; NPV: negative predictive value.
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lation13. Among women, the cutoff was higher 
than the 30% predicting obesity56 and the 32.1% 
discriminating MetS in rural Chinese women13.

The differences between cutoff points for the 
discrimination of health risk corroborate the fin-
ding of an ethnic-racial influence on the predicti-
ve capacity of OIs18-20, highlighting the importan-
ce to establish specific cutoff points for different 
population groups. In addition, the better BF% 
and BAI cutoff points confirm the observation 
that, even in the presence of increased adiposity, 
some subjects are protected from its deleterious 
health effects57. In the quilombo population, 
MetS generally tends to manifest in the presence 
of excessive body fat accumulation, at levels that 
are markedly higher than those defined for the 
categorization of obesity. 

The BMI cutoff points, in both sexes, were 
close to the 25 kg/m2 recommended by the World 
Health Organization (WHO) as a discrimina-
tor of overweight58. However, these cutoffs dif-
fer from those reported in the literature for the 
prediction of MetS. A population study involving 
adults from the Brazilian capital identified 26.8 
kg/m2 for women and 26.0 kg/m2 for men as the 
best cutoffs to discriminate MetS17, values higher 
than those found for quilombolas. International 
studies reported lower cutoff points for Chinese 
women (23.9 kg/m2)16 and higher values for Chi-
nese men (27.5 kg/m2)16 and for Qatari women 
(31.0 kg/m2) and men (29.0 kg/m2)12 compared 
to those defined in this study.

This study shows that the general cutoff 
points for detecting overweight and obesity de-
rived from surveys that mainly involve Caucasian 
populations1,3,58,59 or for MetS screening in other 
ethnic-racial profiles12,13,16,17 are limited when 
applied to the black quilombo population. The 
use of these cutoffs can lead to the over or unde-
restimation of the chance of having MetS.

In contrast to the other studies that investi-
gated the capacity of OIs to detect MetS12-17, this 
analysis reports PPV and NPV. The evaluation of 
the quality of screening tests should also take into 
consideration the probability of identifying indi-
viduals with the health problem studied when 
the result is positive or individuals without the 
problem when the result is negative60. This study 
found a PPV of OI ranging from 36 to 45%, i.e., 
four to five in each 10 subjects identified as ha-
ving MetS by OI are very likely to be diagnosed 
with MetS. In contrast, the NPV ranged from 81 

to 93%, suggesting good probability that the par-
ticipants screened as without MetS indeed do not 
have the condition. 

Some limitations of the present study should 
be mentioned, such as the lack of a cutoff point 
for the estimation of visceral obesity based on a 
specific waist measure for the black population3, 
a fact that may influence the identification of 
MetS and the predictive power of the indicators. 
Furthermore, methodological difficulties in es-
tablishing the ethnic-racial background limit the 
interpretation of its influence in studies on OIs61. 
In this study, ethnic-racial self-definition was ad-
opted, an approach that can exhibit differences 
or similarities that are difficult to reproduce. 

The strengths of this study are related to the 
establishment of practical and inexpensive clin-
ical criteria for MetS screening in a specific eth-
nic-racial population. In addition, the survey was 
carried out using a representative sample of the 
rural black population from a geographic mi-
cro-region in a northeastern state, and laborato-
ry analysis and face-to-face measurements were 
performed. 

conclusion

The results demonstrated good accuracy of the 
three OIs studied for MetS screening in adult 
quilombolas, which can be applied in clinical 
practice using their best cutoff points for provi-
sional replacement of more complex and expen-
sive tests. In this respect, the OIs exhibited good 
capacity to identify affected patients (sensitivi-
ty), to discriminate false-negative results (NPV), 
and to indicate the syndrome based on the best 
cutoffs. It should be noted that validation of OIs 
as predictors of health risks, such as MetS, does 
not replace the clinical diagnosis. However, this 
strategy permits to increase the number of indi-
viduals attended at a lower cost and with good 
accuracy and to define priorities for the referral 
of those that are more likely to have the health 
problems investigated. 

Finally, it is important to emphasize that 
the best predictive results of MetS in adult qui-
lombolas will be obtained by the combined use 
of OIs, increasing the capacity of identifying true 
positive and true negative results, i.e., better de-
fining those subjects that truly will or will not 
have MetS.



2478
M

u
ss

i R
FF

, P
et

ró
sk

i E
L 

collaborations

RFF Mussi: design, study design, analysis and in-
terpretation of results. RFF Mussi and EL Petrós-
ki: essay writing and critical review. All authors 
have approved the final version of the manu-
script and declare that they are responsible for all 
aspects of the manuscript, ensuring its accuracy 
and integrity.

acknowledgments

We thank the Associations of Residents of the 
Quilombola Communities who accepted to par-
ticipate in the study and collaborated with the 
local collection logistics. We thank the State Uni-
versity of Bahia for the doctoral scholarship of 
professor RFFM. We also thank the Coordination 
of Improvement of Higher Education Personnel 
(CAPES) and Foundation for Research Support 
of the State of Bahia (FAPESB) for the financing 
of the Interinstitutional Doctorate (DINTER - 
UESC / UFSC) through the Call for Proposals 
013 / CAPES / 2012.

references

1. Alberti KG, Eckel RH, Grundy SM, Zimmet PZ, Cl-
eeman JI, Donato KA, Fruchart JC, James WP, Loria 
CM, Smith SC Jr; International Diabetes Federation 
Task Force on Epidemiology and Prevention; Hation-
al Heart, Lung, and Blood Institute; American Heart 
Association; World Heart Federation; International 
Atherosclerosis Society; International Association 
for the Study of Obesity. Harmonizing the metabolic 
syndrome: a joint interim statement of the Interna-
tional Diabetes Federation Task Force on Epidemiol-
ogy and Prevention; National Heart, Lung, and Blood 
Institute; American Heart Association; World Heart 
Federation; International Atherosclerosis Society; and 
International Association for the Study of Obesity. 
Circulation 2009; 120(16):1640-1645.

2. Vidigal FC, Bressan J, Babio N, Salas-Salvadó J. Preva-
lence of metabolic syndrome in Brazilian adults: a sys-
tematic review. BMC Public Health 2013; 13(1198):1-
10.

3. López-Jaramillo P, Sánchez RA, Díaz M, Cobos L, 
Bryce A, Parra-Carrillo JZ, Lizcano F, Lanas F, Sinay 
I, Sierra ID, Peñaherrera E, Bendersky M, Schmid 
H, Botero R, Urina M, Lara J, Foss MC, Márquez 
G, Harrap S, Ramírez AJ, Zanchetti A, em nome do 
Grupo de Especialistas da América Latina. Consenso 
latino-americano de hipertensão em pacientes com 
diabetes tipo 2 e síndrome metabólica. Arq. Bras. En-
docrinol Metab 2014; 58(3):205-225. 

4. Franco OH, Massaro JM, Civil J, Cobain MR, O’Malley 
B, D’Agostino RB. Trajectories of Entering the Meta-
bolic Syndrome: The Framingham Heart Study. Cir-
culation 2009; 120(20):1943-1950.

5. Freitas DA, Caballero AD, Marques AS, Hernández 
CIV, Antunes SLNO. Saúde e comunidades qui-
lombolas: uma revisão da literatura. Rev. Cefac 2011; 
13(5):937-943.



2479
C

iên
cia &

 Saú
de C

oletiva, 24(7):2471-2480, 2019

6. Chiu M, Austin PC, Manuel DG, Tu JV. Comparison 
of cardiovascular risk profiles among ethnic groups 
using population health surveys between 1996 and 
2007. CMAJ 2010; 182:E301-10.

7. Volochko A, Vidal NP. Desigualdades raciais na saúde: 
mortalidade nas regiões de saúde paulistas, 2005. Bol 
Inst Saúde 2010; 12(2):143-153.

8. Gurka MJ, Lilly CL, Oliver MN, DeBoer MD. An ex-
amination of sex and racial/ethnic differences in the 
metabolic syndrome among adults: A confirmatory 
factor analysis and a resulting continuous severity 
score. Metabolism 2014; 63(2):218-225.

9. Gronner MF, Bosi PL, Carvalho AM, Casale G, Con-
trera D, Pereira MA, Diogo TM, Torquato MT, Souza 
GM, Oishi J, Leal AM. Prevalence of metabolic syn-
drome and its association with educational inequal-
ities among Brazilian adults: a population-based 
study. Braz J Med Biol Res 2011; 44(7):713-719.

10. Barbosa PJB, Lessa I, Almeida Filho N, Magalhães 
LBNC, Araújo J. Influence of the Self-reported Skin 
Color on the Prevalence of Metabolic Syndrome in an 
Urban Brazilian Population. Arq. Bras. Cardiol. 2010; 
94(1):33-39.

11. Florez H, Silva E, Fernández V, Ryder E, Sulbarán 
T, Campos G, Calmón G, Clavel E, Castillo-Florez 
S, Goldberg R. Prevalence and risk factors associat-
ed with the metabolic syndrome and dyslipidemia 
in White, Black, Amerindian and Mixed Hispanics in 
Zulia State, Venezuela. Diabetes Res Clin Pract 2005; 
69(1):63-77.

12. Al-Thani MH, Al-Thani AAM, Cheema S, Sheikh J, 
Mamtani R, Lowenfels AB, Al-Chetachi WF, Almalki 
BA, Khalifa SAH, Bakri AO, Maisonneuve P. Preva-
lence and determinants of metabolic syndrome in 
Qatar: results from a National Health Survey. BMJ 
Open 2016; 6:e009514

13. Guo S, Zhang X, Zhang J, He J, Yan Y, Ma J, Ma 
RL, Guo H, Mu LT, Li SG, Niu Q, Rui DS, Zhang 
M, Liu JM, Wang K, Xu SZ, Gao X, Ding YS. Visceral 
Adiposity and Anthropometric Indicators as Screen-
ing Tools of Metabolic Syndrome among Low Income 
Rural Adults in Xinjiang. Scientific Reports 2016; 
26(6):36091.

14. Mora-Garcia, GJ, Gómez-Camargo D, Mazenett 
E, Alario Á, Fortich Á, Gómez-Alegría C. Anthropo-
metric parameters’ cut-off points and predictive value 
for metabolic syndrome in women from Cartagena, 
Colombia. Salud Pública Méx. 2014; 56(2):146-153.

15. Zhang ZQ, Liu YH, Xu Y, Dai XW, Ling WH, Su YX, 
Chen YM. The validity of the body adiposity index 
in predicting percentage body fat and cardiovascular 
risk factors among Chinese. Clin. Endocrinol 2014; 
81(3):356-362.

16. Liu P, Ma F, Lou H, Liu Y. The utility of fat mass index 
vs. body mass index and percentage of body fat in the 
screening of metabolic syndrome. BMC Public Health 
2013; 13(629):2-8.

17. Rodrigues SL, Baldo MP, Mill JG. Associação entre a 
Razão Cintura-Estatura e Hipertensão e Síndrome 
Metabólica: Estudo de Base Populacional. Arq Bras 
Cardiol 2010; 95(2):186-191.

18. Kalk WJ, Joffe BI, Summer AE. The waist circumfer-
ence of risk in black South african men is lower than 
in men of European ancestry. Metab Syndr Relat Dis-
ord 2011; 9(6):491-495.

19. Carroll JF, Chiapa AL, Rodriquez M, Phelps 
DR, Cardarelli KM, Vishwanatha JK, Bae S, Cardarelli 
R. Visceral fat, waist circumference, and BMI: impact 
of race/ethnicity. Obesity 2008; 16(3):600-607.

20. Chen W, Srinivasan SR, Berenson GS. Path analysis 
of metabolic syndrome components in black versus 
white children, adolescents, and adults: the Bogalusa 
Heart Study. Ann Epidemiol 2008; 18(2):85-91.

21. Varga IVD. “Racialização” das Políticas de Saúde? 
(nota sobre as políticas de saúde para as populações 
negra e indígena). Saúde Soc. 2007; 16(2):178-181.

22. Barros MBA, Francisco PMSB, Zanchetta LM, Ce-
sar CLG. Tendências das desigualdades sociais e de-
mográficas na prevalência de doenças crônicas no 
Brasil, PNAD: 2003- 2008. Cien Saude Colet 2011; 
16(9):3755-3768.

23. Taylor H, Liu J, Wilson G, Golden SH, Crook E, Brun-
son CD, Steffes M, Johnson WD, Sung JH. Distinct 
component profiles and high risk among African 
Americans with metabolic syndrome: the Jackson 
Heart Study. Diabetes Care 2008; 31(6):1248-1253.

24. Chor D, Lima CRA. Aspectos epidemiológicos das 
desigualdades raciais em saúde no Brasil. Cad Saude 
Publica 2005; 21(5):1586-1594.

25. Boccolini CS, Boccolini PMM, Damacena GN, Fer-
reira APS, Szwarcwald CL. Fatores associados à dis-
criminação percebida nos serviços de saúde do Brasil: 
resultados da Pesquisa Nacional de Saúde, 2013. Cien 
Saude Colet 2016; 21(2):371-378.

26. Giroto E, Andrade SM, Cabrera MAS, Ridão EG. 
Prevalência de fatores de risco para doenças cardio-
vasculares em hipertensos cadastrados em unidade de 
saúde da família. Acta Sci Health Sci 2009; 31(1):77-
82.

27. Brasil. Programa Brasil Quilombola. Brasília: Secre-
taria de Políticas da Promoção da Igualdade Racial, 
2015. [acessado 2016 Dez 30]. Disponível em: http://
www.seppir.gov.br/comunidades-tradicionais/pro-
grama-brasil-quilombola

28. Calheiros FP, Stadtler HHC. Identidade étnica e pod-
er: os quilombos nas políticas públicas brasileiras. 
Rev. Katálysis 2010; 13(1):133-139.

29. Silva JAN. Condições Sanitárias e de Saúde em Caiana 
dos Crioulos, uma Comunidade Quilombola do Esta-
do da Paraíba. Saúde Soc 2007; 16(2):111-124.

30. Figueiredo MC, Boaz CMS, Bonacina CM, Fabricio 
FK, Silva KVCL. Avaliação do padrão alimentar de 
quilombolas da comunidade do Limoeiro de Bacu-
pari, Rio Grande do Sul, Brasil. RFO UPF 2011; 
16(2):130-135.

31. Gomes KO, Reis EA, Guimarães MDC, Cherchiglia 
ML. Utilização de serviços de saúde por popu-
lação quilombola do Sudoeste da Bahia, Brasil. Cad 
Saude Publica 2013; 29(9):1829-1842.

32. Marques AS, Caldeira AP, Souza LR, Zucch P, Cardo-
so WDA. População quilombola no Norte de Minas 
Gerais: invisibilidade, desigualdades e negação de 
acesso ao sistema público de saúde. Bol Inst Saúde 
2010; 12(2):154-161.

33. Barbosa MBL, Barbosa JB, Guerra LFA, Barbosa MFL, 
Barbosa FL, Barbosa RL, Guida DL, Martins ML, 
Bouskela E, Nascimento MDSB, Melo GSO, Castro 
MMS. Dyslipidemia and cardiovascular risk in Af-
ro-descendants: a study of the Quilombola commu-
nities in Maranhão, Brazil. Rev. Bras. Med. Fam. Co-
munidade 2015; 10(36):1-10.



2480
M

u
ss

i R
FF

, P
et

ró
sk

i E
L 

34. Aragão JA, Bós AJG, Coelho-de-Souza G. Síndrome 
Metabólica em adultos e idosos de comunidades qui-
lombolas do centro-sul do Piauí, Brasil. Estud. Inter-
discipl. Envelhec. 2014; 19(2):501-512.

35. Medeiros ALCL, Vilaça KHC, Cipriano GFB, Leite 
CRC, Tavares AB. Síndrome metabólica em idosos 
remanescentes da Comunidade dos Quilombos - Ma-
capá, Amapá. Geriatr Gerontol Aging 2012; 6(3):226-
236.

36. Mussi RFF, Petroski EL. Síndrome metabólica e fa-
tores associados em quilombolas baianos. Cien Saude 
Colet 2017; 23(6).

37. Mussi RFF, Queiroz BM, Petroski EL. Excesso de 
peso e fatores associados em quilombolas do Médio 
São Francisco baiano, Brasil. Cien Saude Colet 2018; 
23(4):1193-1200.

38. Soares DA, Barreto SM. Sobrepeso e obesidade ab-
dominal em adultos quilombolas, Bahia, Brasil. Cad 
Saude Publica 2014; 30(2):341-354.

39. Superintendência de Estudos Econômicos e Sociais 
da Bahia (SEI). [acessado 2016 Fev 1]. Disponível em 
http://www.sei.ba.gov.br/

40. Mussi RFF, Mussi LMPT, Bahia CS, Amorim AM. 
Atividades físicas praticadas no tempo livre em comu-
nidade quilombola do alto sertão baiano. Licere 2015; 
18(1):157-187.

41. Fundação Palmares, 2016. [acessado 2016 nov. 24]. 
Disponível em: http://www.palmares.gov.br

42. Brasil. Secretaria Especial de Políticas de Promoção da 
Igualdade Racial da Presidência da República (SEP-
PIR). Comunidades Quilombolas Brasileiras - Regular-
ização Fundiária e Políticas Públicas. Brasília: SEPPIR; 
2010.

43. Luiz RR, Magnanini MMF. A lógica da determinação 
do tamanho da amostra em investigações epidemi-
ológicas. Cad Saúde Colet 2000; 8(2):9-28.

44. Stewart A, Marfell-Jones M, Olds T, Ridder H. In-
ternational standards for anthropometric assessment. 
Lower Hutt: Isak; 2011.

45. Perini TA, Oliveira GL, Ornellas JS, Oliveira FP. Cálcu-
lo do erro técnico de medição em antropometria. Rev 
Bras Med Esporte 2005; 11(1):81-85.

46. Bosy-Westphal A, Later W, Hitze B, Sato T, Kossel 
E, Gluer CC, Heller M, Muller MJ. Accuracy of Bio-
electrical Impedance Consumer Devices for Measure-
ment of Body Composition in Comparison to Whole 
Body Magnetic Resonance Imaging and Dual X-Ray 
Absorptiometry. Obes Facts 2008; 1(6):319-324.

47. Sociedade Brasileira de Patologia Clínica/Medicina 
Laboratorial. Recomendações da Sociedade Brasileira 
de Patologia Clínica/Medicina Laboratorial (SBPC/
ML): coleta e preparo da amostra biológica. Barueri: 
Manole/Minha Editora; 2014.

48. Christofaro DG, Fernandes RA, Gerage AM, Alves 
MJ, Polito MD, Oliveira AR. Validation of the Omron 
HEM 742 blood pressure monitoring device in ado-
lescents. Arq Bras Cardiol 2009, 92(1):10-15.

49. Sociedade Brasileira de Cardiologia (SBC). VI Dire-
trizes Brasileiras de Hipertensão Arterial da Socie-
dade Brasileira de Cardiologia. Arq Bras Cardiol 2010; 
17(Supl. 1):1-69.

50. Bergman RN, Stefanovski D, Buchanan TA, Sumner 
AE, Reynolds JC, Sebring NG, Xiang AH, Watanabe 
RM. A better index of body adiposity. Obesity 2011; 
19(5):1083-1089. 

51. Fletcher RH, Fletcher SW, Fletcher GS. Epidemiologia 
Clínica: elementos essenciais. Porto Alegre: Artmed; 
2014.

52. Motala AA, Esterhuizen T, Pirie FJ, Omar MAK. The 
Prevalence of Metabolic Syndrome and Determi-
nation of the Optimal Waist Circumference Cutoff 
Points in a Rural South African Community. Diabetes 
Care 2011; 34(4):1032-1037.

53. Patel P, Abate N. Body fat distribution an insulin resis-
tance. Nutrients 2013; 5(6):2019-2027.

54. Lorenzo A, Soldati L, Sarlo F, Calvani M, Lorenzo N, 
Renzo L. New obesity classification criteria as a tool 
for bariatric surgery indication. World J Gastroenterol 
2016; 22(2):681-703.

55. Deurenberg P, Deurenberg-Yap M. Validity of body 
composition methods across ethnic population 
groups. Acta Diabetol 2003; 40(Supl. 1):S246-249.

56. US Department of Health and Human Services, 
National Institutes of Health. Understanding Adult 
Obesity. WIN Weight-control Information Network: 
National Institute of Diabetes and Digestive and Kid-
ney Diseases (NIDDK) Web site. NIH Publication No. 
06-3680. [acessado 2016 Nov 24]. Disponível em: 
https://healthfinder.gov/FindServices/Organizations/
Organization.aspx?code=H R2455

57. Fabbrini E, Yoshino J, Yoshino M, Magkos F, Luecking 
CT, Samovski D, Fraterrigo G, Okunade AL, Patterson 
BW, Klein S. Metabolically normal obese people are 
protected from adverse effects following weight gain. J 
Clin Invest 2015; 125(2):787-795.

58. World Health Organization (WHO). Obesity and 
Overweight. Genebra; 2016. [acessado 2016 Nov 24]. 
Disponível em http://www.who.int/mediacentre/fact-
sheets/fs311/en/

59. Jardim PC, Carneiro O, Carneiro SB, Baiocchi MN. 
Arterial blood pressure in the remaining isolated black 
community of a quilombo north of Goiás-Kalunga. 
Arq Bras Cardiol 1992; 58(4):289-293

60. Rothman KJ, Greenland S, Lash TL. Epidemiologia 
Moderna. 3ª ed. Porto Alegre: Artmed; 2011.

61. Lear SA, James PT, Ko GT, Kumanyika S. Appropri-
ateness of waist circumference and waist-to-hip ratio 
cutoffs for different ethnic groups. Eur j clin. nutr. 
2010; 64(1):42-61.

Article submitted 21/01/2017
Approved 19/10/2017
Final version submitted 21/10/2017

This is an Open Access article distributed under the terms of the Creative Commons Attribution LicenseBYCC


