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Abstract

This is a cross-sectional study evaluating nutritional status and food insecurity in a vulnerable community in Contagem,
in the metropolitan region of Belo Horizonte. A total of 273 individuals from 67 families were evaluated. For the
anthropometric assessment, weight, height, body mass index, waist circumference, and waist-to-height ratio were
determined. Food insecurity was analyzed using the Brazilian Food Insecurity Scale. Total cholesterol, triglycerides,
glucose, and serum albumin concentrations were also determined. Of the 67 families evaluated, 51% (n = 34) had
food insecurity, of which 79.4% were mild, 17.7% were moderate, and 2.9% were severe. In children and adolescents,
overweight and obesity were diagnosed in 9.3% (n = 4) and 19.5% (n = 16), respectively. Among adults, 34.1% (n =
42) were classified as overweight, 27.6% (n = 34) had grade | obesity, and 59.3% (n = 73) had an increased risk of
cardiovascular disease. In the elderly, overweight was diagnosed in 44.0% (n=11), and 80.0% (n = 20) had an increased
risk for cardiovascular diseases. Hyperglycemia, hypercholesterolemia, and hypertriglyceridemia were diagnosed in 17,
45, and 72% of the population, respectively. There was a positive correlation between anthropometric and biochemical
parameters, with the exception of albumin and glucose, which showed a negative correlation in children and adults. Our
study confirms the impact of social vulnerability on the occurrence of high proportions of food insecurity, leading to a
high prevalence of overweight and obesity and an increased risk for cardiovascular disorders. Furthermore, our findings
support the use of serum albumin concentrations as an indicator of changes in glucose metabolism.
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INTRODUCTION

Food insecurity is a worldwide problem The most severe form of food insecurity occurs
that commonly occurs in developed and un- when family members do not have any type of
derdeveloped countries whenever there is a food, causing hunger and starvation, or when
limited or uncertain condition for the availabi- they need to reduce food intake and/or food
lity of nutritionally adequate and safe food'? diversity?. Reduced nutrient intake causes nu-
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tritional deficits; consequently, these individu-
als are more susceptible to opportunistic infec-
tions, which can lead to hospitalization*.

In addition to hunger and malnutrition
being the most serious manifestations of food
insecurity and the inability to access food
being its main cause, other aspects must be
taken into account, such as obesity and disea-
ses associated with poor diet®.

The poor nutritional habits of the popula-
tion highlighted obesity among the public he-
alth problems in Brazil and in the world. Obe-
sity affects people's quality of life in different
dimensions and in different age groups. The
earlier its emergence, the greater the impact is
on the life and health of the population due to
the greater susceptibility to the development
of associated diseases® (Frontzek, Bernardes,

METHODOLOGY

This is an observational, cross-sectional
study carried out in 2014 in Vargem das Flo-
res, in the municipality of Contagem, located
in the metropolitan region of Belo Horizon-
te, one of the Brazilian megacities. The focus
on this community is derived from the fact
of its poor living conditions and the general
situation of vulnerability, classified as low
and very low municipal development index
(HDIM) (http://portalpmc.contagem.mg.gov.
br/observatorio/visao-municipal-general/).

The eligibility criteria for the study were
individuals of both sexes, aged over one year
old and who consented to participate in the
study, signing the informed consent or assent
form. Participants were recruited by posting
flyers in public areas of the community. The
consultations were carried out from a con-
venience sample of people who presented
themselves at the readily available health
center in a non-random manner.

Modena (2017). The nutritional status of a po-
pulation is important for assessing living con-
ditions and, therefore, for the planning and
promotion of health strategies.

A trend observed in socially vulnerable po-
pulations is the risk of overweight and obesi-
ty, which may possibly reflect an inadequate
nutritional status or even food insecurity”®. In
this context, the present study aimed to assess
the nutritional status and food insecurity of fa-
milies residing in a vulnerable community in
Contagem, in the metropolitan region of Belo
Horizonte, Minas Gerais. As specific objecti-
ves, several anthropometric and biochemical
measurements were evaluated to confirm the
hypothesis that food insecure individuals li-
ving in this community have an inadequate
nutritional status.

The study was carried out at the Primary
Care Center - Vargem das Flores and all par-
ticipants provided written informed consent
before starting the study. The study protocol
was approved by the Ethics Committee of the
Federal University of Minas Gerais (Protocol
no. CAAE 30510414.4.0000.5149).

Blood was collected by a trained profes-
sional in heparinized tubes, transported to
the laboratory at UFMG, where it was cen-
trifuged to determine the concentrations of
total cholesterol, triglycerides, and glucose.
These parameters were determined by the
colorimetric enzymatic method using Lab-
test® brand kits, with readings performed in a
spectrophotometer model UV-1601PC (Shi-
madzu Corp, Kyoto, Japan).

Body weight (W) was measured to the
nearest 0.1 kg with the participant wearing
light clothing and no shoes using an elec-
tronic scale (Mallory, USA). Standing height
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was measured and recorded to the nearest
0.5 cm with a stadiometer (without shoes).
The body mass index (BMI) was calculated
from height and weight measurements. Chil-
dren younger than two years old were held
by their mothers and weight was obtained by
subtracting the mother's weight from the re-
sult of the total weight. The height of these
children was obtained in the horizontal po-
sition, using a child stadiometer. Nutritional
status was assessed by comparing height and
weight in the study cohort with the World
Health Organization (WHO) growth refe-
rence for the same age and gender. Anthro
software (1-5 years) and AnthroPlus software
version 3.0.1 (5-19 years) were used’. WHO
BMI cutoff points for adults were used to
classify as underweight (BMI <18.5 kg/m?),
normal weight (BMI 18.5-24.9 kg/m?), ove-
rweight (BMI 25.0-29.9 kg/m?), and obesity
(BMI > 30.0). kg/m?)'°. Waist circumference
(WC) was measured in centimeters, with a
flexible and inextensible measuring tape, hal-
fway between the lower costal margin and
the top of the iliac crest, to the nearest 0.1
cm. Waist circumference (WC) >80.0 cm was
used to define central obesity'". The waist cir-
cumference/height ratio (WHR) was calcula-
ted using 0.5 as the cut-off point'. Total cho-
lesterol, triglycerides, glycemia, and serum
albumin were determined in 169 (57.1%)

RESULTS

A total of 296 individuals agreed to partici-
pate in the study, of which 23 were excluded,
leaving 273 individuals (from 5 to 88 years
old), members of 67 families, who were stra-
tified by age for a better visualization of the
biochemical and anthropometric parameters.
Thus, there were 43 children (5 to 9 years
old), 82 adolescents (10 to 19 years old), 123

subjects initially enrolled in the study. These
biochemical variables were chosen because
alterations in the lipid profile, glycemia, and
albuminemia may be associated with malnu-
trition.

Food insecurity was analyzed using the
Brazilian Food Insecurity Scale (BFIS)'*'3, whi-
ch directly measures the perception and ex-
perience of food insecurity and hunger at the
household level. The evaluated families were
classified into four categories, considering the
quantification of the total number of affirma-
tive responses as follows: Food security: only
negative responses; mild food insecurity: one
to five positive responses; moderate food in-
security: six to 10 positive responses; severe
food insecurity: 11 to 15 positive responses.

All assessments were performed by pro-
perly trained personnel, following standar-
dized procedures. The research team was
composed of nutritionists, nurses, doctors,
pharmacists, and university students.

Data were analyzed using the SPSS sof-
tware package (version 24.0, Chicago, IL,
USA). Continuous variables were tested for
normality of distribution using the Kolmogo-
rov Smirnov test. Descriptive statistical analy-
ses and Pearson's correlation were applied
for nutritional and biochemical variables. A
significance level of 5% (p<0.05) was adop-
ted for all statistical analyses.

adults (>20 years old), and 25 elderly individu-
als (>60 years old).

For parameters such as weight-for-age
z-score (WA-Z), weight-for-height z-score;
(WH-Z), height-for-age z-score (HA-Z) and
BMI-for-age z-score (BMIA-Z), the majori-
ty (>70%) of children under 5 years of age
were classified as eutrophic. Excess weight
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(overweight or obesity) was identified in 9.3%
(n=4) of children aged 5 to 10 years old and
in 19.5% (n=16) of adolescents. In the adult
population, 34.1% (n=42) were classified as
overweight, 27.6% (n=34) with type | obesity,
and 59.3% (n=73) with cardiometabolic risk.
Increased visceral fat was observed in 50%
(n=43) of women and 32% (n=12) of men. In
the elderly, 44% (n=11) were overweight and

80% (n=20) were at cardiometabolic risk. In
addition, excess visceral fat was found in 89%
(n=18) of the elderly women.

The results of the biochemical tests showed
that in this population, 17% had hyperglycemia,
45% hypercholesterolemia, and 72% hypertri-
glyceridemia. Albumin values were normal. The
results stratified by age groups for the biochemi-
cal results are presented in Table 1.

Table 1 - Biochemical parameters, stratified by age group, in the population of Vargem das Flores (Conta-

gem, MG, 2014).

Age Group [Years]
':';’r‘;*m'eﬁg' 5.9 (N=22) 10-19 (N=25) 20-64 (N=98) >65 (N=19)
Glucose (mg/dI)
Mean + SD 135+ 96.60 122 + 87.86 107 £ 63.41 85-24.07
Min - Max 66.00 -365.00 62.00 - 366.00 60 - 396.79 61-150.10
Albumin (g/dL)
Mean £ SD 400+0.18 3.97+0.34 4.01+0.19 403+0.12
Min - Max 3.60-4.20 2.50-4.30 3.17-4.66 3.59-4.16
Cholesterol (mg/dL)
Mean £+ SD 154.22 £ 39.74 170.48 £ 37.69 223.67 + 80.95 243.16 £ 68.17
Min - Max 92.00-273.00 122.00 - 272.00 51.26-537.28 147.91 - 383.51
Triglycerides (mg/dL)
Mean + SD 192.59 £ 33.83 155.28 £59.92 254.76 + 118.32 313.79 £ 148.17
Min - Max 66.00- 637.00 77.00 - 382.00 90.00 - 658.90 139.52 -725.90

SD = Standard Deviation; Min=minimum; Max=maximum; n = number of individuals evaluated in each age group.

Among children aged 5 to 9 years old, total
serum cholesterol levels correlated with serum
triglyceride levels and with the WA-Z parameter
(p<0.05) (Figure 1 A-B). Body weight was positively

correlated with triglycerides, WC, WHR, and WH-Z
(p<0.01, both) (Figure 1 C-E). There was no correla-
tion between biochemical parameters and anthro-
pometry in the group of adolescents.
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A) Correlation of Total Cholesterol X Triglycerides; B) Correlation of Total Cholesterol X Weight for age (z-score); C) Correlation of Triglycerides X Body Weight; D) Correlation
of Body Weight X Waist Circumference; E) Correlation of Body Weight X Waist-Height Ratio. Pearson's correlation and tvalue were calculated at the significance level (P < 0.05).

Figure 1 - Correlations between anthropometric and biochemical variables in children aged 5 to 9 years old
in Vargem das Flores (Contagem, MG).

In the adult population, positive correlations cerides (p<0.001) and between triglycerides and
were found between total cholesterol and trigly- BMI (p<0.05) (Figure 2).
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A) Correlation between Total Cholesterol X Triglycerides; B) Correlation between Triglycerides X Body Mass Index (BMI). Pearson's correlation and tvalue were calculated at the
significance level (P < 0.05).

Figure 2 - Correlation between anthropometric and biochemical variables in adults from Vargem das Flores
(Contagem, MG).
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In the elderly, body weight correlated WC correlated positively with BMI (p<0.05)
with height, WC, and BMI (p<0.01, both). (Figure 3).
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A) Correlation of Body Weight X Height; B) Correlation of Body Weight X Body Mass Index (BMI); C) Correlation of Body Weight and Waist Circumference; D) Correlation of Waist
Circumference X Body Mass Index (BMI). Pearson's correlation and tvalue were calculated at the significance level (P < 0.05).

Figure 3 — Correlation between anthropometric variables in elderly people from Vargem das Flores (Conta-
gem, MG).

The results showed a significant negative cose in children (p<0.01) and adults (p<0.001)
correlation between serum albumin and glu- (Figure 4).
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A) Correlation between albumin and glucose in children; B) Correlation between albumin and glucose in adults. Pearson's correlation and tvalue were calculated at the significance
level (P < 0.05).

Figure 4 - Correlation between albumin and glucose levels in children and adults from Vargem das Flores
(Contagem, MG).
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Half of the families (50.8%, n = 34) were
classified as having mild, moderate, or severe
food insecurity, with proportions being 79.4,
17.7, and 2.9%, respectively. Among the fami-
lies that presented food insecurity, 28 (82.4%)
were worried about the lack of food, 21

DISCUSSION

Obesity is a complex and multifactorial con-
dition, which involves biological and environ-
mental factors and is considered one of the
priorities on the backlog of world public health
services' >, We detected a high prevalence
of overweight and obesity in children (9.3%),
adolescents (19.5%), and in the adult popula-
tion studied (61.7%). Our results follow those
observed in Brazil in general for children and
adolescents, since the findings in different Bra-
zilian regions have their peculiarities, both for
children and adolescents'® and for adults'’.

For biochemical parameters, a direct asso-
ciation between total cholesterol levels and
body weight was observed in children. This
association was also verified in overweight
children and adolescents in another region of
Minas Gerais'®. Together with data from the
literature'®, our data pointed to obesity as a
public health problem among children, adoles-
cents, and adults.

Among adults, there was a positive associa-
tion between triglycerides and BMI and betwe-
en triglycerides and total cholesterol. Similar
findings were reported in other studies, such
as the one carried out with 139 physically ac-
tive Brazilian women over 50 years old, with
alterations in glycemia associated with high
values of BMI, WC and WHR?°. A cross-sec-
tional study involving 30 randomly selected
women aged 20 to 54 years in the state of
Sdo Paulo, Brazil, revealed higher levels of

(61.8%) feared lack of food for several days,
23 (67.6%) did not have financial resources
to ensure a healthy diet, 15 (44.1%) repor-
ted consuming little variety of food, and 14
(41.2%) were unable to offer healthy and va-
ried food to residents under 18 years of age.

triglycerides, glycemia, and anthropometric
parameters in patients with altered values of
total cholesterol?'. Our results showed incre-
ased values of lipids and WC in patients with
altered BMI values. A positive association be-
tween increased blood glucose and body fat
accumulation, especially in the abdominal re-
gion in adults, was also observed.

The use of a cutoff point of WHR > 0.5 as
a criterion for abdominal obesity associated
with the risk of cardiovascular disease was first
proposed in adults and is a significantly better
predictor than BMI or WC for cardiovascular
outcomes such as diabetes or hypertension?2.
Some authors have stated the excellent per-
formance of the waist-to-height ratio as a scre-
ening tool to identify cardiometabolic risk in
children???* and adolescents?*, suggesting the
use of this assessment in the routine of primary
health care. In the present study, it was possible
to verify the positive association between data
on body weight and WHR in children aged 5
to 9 years, suggesting the need for greater at-
tention to the health of this population, since
obese children are at a high risk of developing
cardiovascular diseases (CVDs), hypertension,
diabetes mellitus, among other pathologies.

For nutritional studies with the elderly, both
at a clinical and population level, anthropome-
tric assessment is one of the most used me-
thods, and BMI is one of the most important
variables?. The aging process is accompanied
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by body changes such as the successive in-
crease in fat deposition with changes in body
redistribution?*?°, Here, we found hypercholes-
terolemia, hypertriglyceridemia, and hypergly-
cemia in 52.6, 78.9, and 15.8% of the elderly,
respectively, but none of these variables were
significantly associated with anthropometric
data. These results corroborate the idea that
traditional measures such as BMI would not be
good markers of adiposity in the elderly?®.

Our results showed a negative association
between albumin and glucose levels. A nega-
tive association between serum albumin con-
centrations and the risk of heart failure has
been reported in the elderly?”. A cohort of
546 individuals showed that the serum albu-
min level can serve as a prognostic factor in
non-ischemic acute heart failure. Hypoalbumi-
nemia was associated with an increased risk
of hospital mortality, especially in elderly pa-
tients?®, Currently, the measurement of circu-
lating glycosylated albumin is encouraged to
estimate glycemic control in diabetic patients
and is considered a more accurate parameter
than the measurement of glycosylated hemo-
globin?®. Therefore, our findings encourage
further studies on the use of serum albumin
concentrations as an indicator of changes in
glucose metabolism.

Data from the Brazilian Institute of Geo-
graphy and Statistics showed that 22.6% of
the Brazilian population suffered from food
insecurity, with 14.8% considered mild and
7.8% moderate or severe’’. Our study reve-
aled some type of food insecurity in 50.8%
of the interviewed families, which is 2.25 ti-
mes higher than the Brazilian average. This

CONCLUSIONS

In summary, our study revealed high rates
of food insecurity, high prevalence of ove-
rweight and obesity, and increased risk for

considerable difference can be explained by
the fact that, in the nationwide study, the po-
pulation survey was carried out in different
socio-geographical situations'?3°. The findings
by Schott et al.*! revealed that 63.4% of 596
families residing in the urban area of the Sta-
te of Tocantins had food insecurity associated
with low schooling of the head of household,
low per capita income, receiving social assis-
tance program benefits, and a lack of drinking
water at home. Food insecurity and its deter-
minants are unevenly distributed across Bra-
zilian macro-regions, as demonstrated in the
work by Santos et al. (2022)*2. The authors
evaluated a sample of 57,920 households in
different regions of Brazil and found that the
North had the worst proportions of all levels
of food insecurity (57%), followed by the Nor-
theast (50.4%), which were especially mode-
rate/severe (25.2% and 20.6%, respectively).
Another study using data from the National
Household Sample Survey (2004, 2009, and
2013) and Altas Brasil (2010) revealed lower
prevalence of food and nutrition insecurity
in the Midwest, Southeast, and Southern re-
gions, and in Minas Gerais a prevalence was
found of 25.5%%.

Another study carried out only in a nor-
theastern region of Brazil had findings similar
to our results. Food insecurity was found in
52.1% of the families®**. These findings can be
explained by the fact that these families were
also from the outskirts of a Brazilian city and
had a low economic standard. Even in develo-
ped countries, socially vulnerable communities
have high rates of food insecurity, as demons-
trated in our study?®.

cardiovascular disease, which were associa-
ted with biochemical and metabolic chan-
ges in the examined community. Despite the
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vulnerability of this population, educational vements in their nutritional profile. Further-
interventions related to the adoption of heal- more, our findings may encourage further
thier eating habits, the development of heal- studies on the use of serum albumin concen-
th promotion strategies, and better access to trations as an indicator of changes in glucose
healthy foods can lead to significant impro- metabolism.
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