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Association Between Central Obesity, Triglycerides and Hypertension
in a Rural Area in Brazil
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Summary
Background: Hypertension represents a serious public health problem and is one of the most frequent causes of
morbidity around the world.

Objective: To estimate the prevalence of hypertension and its risk factors in a rural community located in the north-
eastern state of Minas Gerais, Brazil.

Methods: A cross-sectional study was carried out in 2004 in the Virgem das Gracas Village, a rural community located
the Jequitinhonha Valley. The sample consisted of 287 males and females aged between 18 to 88 years. Hypertension
was defined according to Joint National Committee criteria (systolic blood pressure = 140 mmHg and/or diastolic blood
pressure = 90 mmHg): subjects already receiving anti-hypertensive treatment were considered to be hypertensive.
Bivariate analysis was performed to test the relationship between the independent variables and hypertension. Logistic
regression was used to adjust for confounding and to identify interactions. The strength of association was measured
using Odds Ratio (OR) and its 95% confidence intervals [CI (95%)].

Results: The crude prevalence of hypertension was 47.0% [CI (95%): 41.1 — 53.0], the age-standardized prevalence was
43.2% [CI (95%): 35.7 — 50.7], while the schooling-standardized prevalence was 44.1% [Cl (95%): 43.9 — 44.3]. Age,
triglycerides, waist circumference and sex were found to be independent risk factors for hypertension according to
multivariate analysis.

Conclusion: The findings provide important evidence concerning the hypertension as a public health problem and its
association with dyslipidemia and abdominal obesity in the rural area of Minas Gerais. (Arq Bras Cardiol 2008; 90(6):
386-392)
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south-eastern and south regions of the country*. Some authors
state that 20% of Brazilian adults suffer from AH, whilst
the prevalence of the disease amongst individuals living in
urban areas is apparently within the range 22.3% to 43.9%
based on the criteria of the Joint National Committee (JNC)2.
Considering that only a few studies concerning the prevalence
of AH in rural areas of Brazil have been performed to date*, we
have investigated the prevalence of this condition amongst the
inhabitants of a rural community situated in the Jequitinhonha
Valley, Minas Gerais (MC), Brazil.

Introduction

Arterial hypertension (AH) represents a serious public
health problem and is one of the most frequent causes of
morbidity in both industrialised and developing countries,
especially in urban centres'. AH is associated with cardiac
insufficiency, renal diseases and diabetes, and is also a
component of metabolic syndrome?. More significantly,
however, AH is strongly related to other cardiovascular
diseases, being associated with 40% of stroke and 25% of
ischemic heart diseases. In fact, cardiovascular diseases are
the main causes of death worldwide, being responsible for

30% of case-fatality rate’. Methods

The study was approved by the Ethical Committee
on Research of Universidade Federal de Minas Gerais in
accordance with the Declaration of Helsinki and Resolution
196/96 of the National Health Council. All of the individuals

The prevalence of AH in Brazil is not fully known since
studies of the disease have focused almost entirely on the
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who took part in the study were informed about the objectives
of the research and their rights as participants, and voluntarily
signed an appropriate form of consent.

A cross-sectional and population-based study was conducted
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in the village of Virgem das Cragas located in the municipality
of Ponto dos Volantes, north-eastern Brazil. In 2001, a survey
of the community revealed 685 inhabitants of which 408
individuals were = 18 years old. We excluded 121 participants
by the following reasons: 7 pregnants, 3 with medical or surgical
impediments, 55 individuals were outside at moment of survey
and 56 with non-adherence to the study procedures. This
resulted in a final sample of 287 individuals.

Researches appropriately trained, conducted the interviews
following a structured questionnaire relating to social,
demographic and lifestyle aspects of the subjects. At the end
of the interview, a clinical evaluation was performed that
included anthropometrical measurements (body weight,
stature, waist circumference — WC, hip circumference
— HCO) carried out according to standard recommendations®.
Measurements were carried out in triplicate and the mean
values recorded.

The body composition of each subject was assessed using
an RJL bio-impedance analyser (BIA — 101 Q; RJL Systems,
Detroit) and was calculated using Cyprus software version 1.2
as supplied with the instrument. Body fat levels in excess of
25% for males or 30% for females were used as cut-off points
for defining obesity®.

Body mass index (BMI) was calculated from the expression:
BMI = weight (kg) / stature? (m) and categorised according to
the cut-off points established by the World Health Organization
(WHO)’, Abdominal obesity was diagnosed using the criteria
proposed by WHO.” The waist to hip circumference ratio
(WHR ) was calculated from the expression: WHR = WC/HC
and categorised according to WHO recommendations’.

Blood samples (5 mL) were collected from each subject by
venous puncture following a fasting period of 12 h. Aliquots
of the serum and plasma obtained by the centrifugation
of each sample were appropriately treated and stored in
vials maintained at 4°C until required by the laboratory
for biochemical analysis. Colorimetric enzymatic methods
were employed for the determination of total cholesterol
(TC), triglycerides (TG) and glucose using a Roche Cobas
Mira Plus analyser. The concentration of high density
lipoprotein-cholesterol (HDL-C) was also determined by
colorimetric enzymatic assay following precipitation of the
low density lipoprotein-cholesterol (LDL-C) and very low
density lipoprotein-cholesterol (VLDL-C) fractions with
phosphotungstic acid and magnesium chloride. The levels
of LDL-C were calculated by application of the Friedewald
equation. LDL-C = TC — (HDL-C + TG/5)

Dyslipidemia and hyperglycaemia were classified according
to applicable Brazilian consensus.

Blood pressure was determined by an indirect method
using a mercury sphygmomanometer and following the
recommendations of the JNC2. Measurements were taken
three times for each subject with an interval of 2 min between
readings. On the basis of the mean values, subjects were
classified as hypertensive when the arterial systolic pressure
was = 140 mmHg and/or the arterial diastolic pressure was =
90 mmHg and/or the individual was using anti-hypertensive
drugs regularly. In the present study, AH was defined as a
dependent variable.

Initially, the population participating in the study (n =
287) was compared with respect to demographic, social and
economic characteristics with the non-participating population
(n = 121), and the differences between the two groups were
identified using Pearson’s X? test. Because the final sample
tended to be older and have more years of formal education,
age and schooling standardized prevalences of AH were
calculated using direct standardization technique employing
Epidat software (OPAS/OMS) version 3.0. Standard population
consisted of the rural adult inhabitants of Minas Gerais, whose
data were available from the 2000 Census conducted by the
Instituto de Ceografia e Estatistica (IBGE).

Potential relationships between the prevalence of AH
and covariables of interest were examined through bivariate
analyses, and all covariables that showed significance at p
< 0.20 were included in the final model. Variables were
adjusted using step-by-step multivariate logistic regression.
Odds ratio (OR) and the respective 95% confidence interval
[CI (95%)] were determined in order to test the strength of the
relationship between a variable and AH. The level of statistical
significance was established at 5% (p < 0.05). The data were
compiled and analysed using the Statistical Package for Social
Sciences (SPSS) program version 10.0.

Results

The demographic, social and economic characteristics
of both the participating and the non-participating groups
of the adult population of Virgem das Gracas are shown in
Table 1. As can be seen, the later group was younger and
had more schooling.

Comparison of demographic, social and economic
characteristics between the participating and the non-participating
population

Participating Non-participating
population population
Variables (n=287) (n=121)
n % N %

Sex

Males 139 48.4 64 52.0

Females 148 516 57 471
Age (years)*

18-29 76 26.5 65 53.7

30-39 53 185 13 10.7

40-49 42 14.6 9 74

50 - 59 47 16.4 5 4.2

260 69 24.0 29 24.0
Schooling (years)*

0 108 376 43 35.5

1-4 112 39.0 19 15.7

>5 67 234 59 48.8

* Indiicates significant difference between groups according to the Pearson X?
test (p < 0.05).
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AH was diagnosed in 47.0% [Cl (95%) = 41.1 — 53.0] of
those individuals who participated in the present study, with
no significant differences by sex (Table 2).

Both, age and schooling standardized prevalences of AH
were lower than crude prevalence, respectively, 43.2% [Cl
(95%) = 35.7 = 50.7] and 44.1% [Cl (95%) = 43.9 — 44.3].

Crude and adjusted prevalence of hypertension by sex

The prevalence of AH remained, however, similar amongst
males and females.

Table 3 shows that there were significant differences
between male and female subjects regarding smoking and
alcohol consumption, with the highest levels being observed
for males. Amongst females, AH was associated with age,

Prevalence of AH

Variables Crude Adjusted for age Adjusted for schooling

% Cl (95%) % Cl (95%) % Cl (95%)
Males 453 36.9-54.0 423 31.5-53.1 433 426-442
Females 48.6 404-57.0 447 34.0-555 447 440-455
Total population 47.0 41.1-53.0 432 35.7-50.7 441 439-443

Cl (95%) - 95% confidence interval.

Bivariate demographic, social, economic and lifestyle risk factors associated with hypertension

Males Females
Variables P°”(‘f,5“°" AH(%)  OR Cl (95%) o value P°”(‘f,f;“°“ AH(%)  OR Cl (95%) o value
Age (years) 0.014* <0.001*
18 -29 245 324 1.00 284 1.9 1.00
30-39 19.4 37.0 1.23 0.43-3.55 17.6 57.7 10.09 2.99-34.03
40-49 15.8 36.4 1.19 0.39-3.69 135 50.0 740 2.06 - 26.64
50-59 173 66.7 418 1.37-12.71 155 52.2 8.07 2.33-27.94
=60 23.0 56.3 2.69 0.99-7.32 25.0 81.1 31.71 9.14-110.09
Skin colour 0.345 0.029
White 36.0 40.0 1.00 439 38.5 1.00
Non-white 64.0 48.3 1.40 0.69-2.83 56.1 56.6 2.09 1.08 - 4.05
Schooling 0.225* <0.001*
(years)
25 216 40.0 1.00 25.0 216 1.00
1-4 417 37.9 0.92 0.37-2.26 36.5 46.3 3.12 1.21-8.06
0 36.7 56.9 1.98 0.79-4.95 38.5 68.4 7.85 3.00-20.54
AICOh‘.’I 0.424 0.131
ingestion®
No 712 475 1.00 91.2 46.7 1.00
Yes 28.8 40.0 0.74 0.35-1.55 8.8 69.2 2.57 0.75-8.75
Smoking® 0.627 0.375
No 374 40.4 1.00 79.7 458 1.00
J;Z‘;Z; 295 463 127 0.56-291 8.1 583 166  050-553
Yes 331 50.0 1.48 0.66 - 3.29 12.2 61.1 1.86 0.67-5.14
Menstruation <0.001
Yes - 56.1 32.5 1.00
No - 439 69.2 4.67 2.32-9.39

OR - odds ratio; CI (95%) - 95% confidence interval. * p of linear tendency (Pearson X?test). T Indicates significant difference between male and female groups according

to the Pearson X?test (p < 0.05).
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skin colour, and schooling, and was also positively related
with menopause. The prevalence of AH tended to increase
with age and with fewer years of schooling. In the male
population, however, AH was significantly associated only with
age, especially amongst 50 to 59 year old individuals [OR =
4.18; Cl (95%) = 1.37 — 12.71], although the frequency of
AH generally tended to increase after 40 years of age.

As is demonstrated in Table 4, obesity was more prevalent
amongst the female population, and all covariables, except
for body fat percentage, were associated with AH: the
prevalence of AH tended to increase with WC. Amongst the
male population, no associations between AH and the various
covariables were established.

All of the biochemical variables measured, except for
glycaemia, were found to be associated with prevalence of
AH amongst women, whilst HDL-C was the only variable
associated with prevalence of AH amongst men. Furthermore,
the prevalence of hypertriglyceridemia was higher in female
(Table 4). The results of the multivariate analysis regarding
are shown in Table 5. Age [OR = 1.05; Cl (95%) = 1.03
—1.07], high levels of triglycerides [OR = 6.04; CI (95%) =
1.22 —29.89], WC [risk level 2; OR = 3.84; CI (95%) = 1.50
—9.85] and sex [male; OR = 2.03; Cl (95%) = 1.01 — 4.05]
remained independently associated with AH adjusting for
potentially confounding variables.

Discussion

The results of the present study indicate that AH is a serious
health problem within the community of Virgem das Gragas
(MG, Brazil) since the prevalence of the disease amongst
the adult population studied was 47.0% [Cl (95%) = 41.1
— 53.0]. Whilst this frequency is similar to that reported for
the population of Alfenas, MG, Brazil (47.43%)?, it is much
higher than that observed in the rural town of Cavunge located
in the north-eastern state of Bahia, Brazil (36.5%)°, and is
higher than values from other Latin American countries such
as Argentina (39.8%)'°, Chile (38.5%)"", Ecuador (36.0%)"
and Mexico (21.9%)".

The prevalence of AH could be overestimated. We
detected differences in age and schooling between the
population who participated in the study and the non-
participating individuals. Normally, this type of potential
selection flaw would represent a limitation of the study
since young individuals from rural communities often tend
to migrate to urban centres seeking better opportunities and
life conditions. However, in the present study, this bias was
reduced by correcting the observed AH frequency with respect
to the age and schooling distributions of the total population
using a direct standardisation method. Following correction,
the prevalence of AH still remained somewhat high at 43.2%
[Cl (95%) = 35.7 — 50.7] for age standardization and 44.1%
[Cl (95%) = 43.9 — 44.3] for schooling standardization, but
this rates were similar to that found in Brazilian urban centres
such as Araraquara (43.1%)"* and Cotia (44.0%)", both located
in the southeastern State of Sao Paulo.

The prevalence of AH in Virgem das Gragas was directly
associated with age for both men and women, as shown by
bivariate and multivariate analysis. Increased arterial pressure in

older individuals is normally associated with the development
of arteriosclerosis and the consequent malfunction of the
arteries, resulting in isolated systolic AH2.

Multivariate analysis revealed that the prevalence of AH
was higher amongst men than women, which corroborates
literature reports?, although the prevalence of AH was highest
amongst women of 60 years and above. Hildretch and
Saunders'® have previously shown that AH is more frequent in
men aged between 45 and 50 years, but that the prevalence
amongst women increases above this age range. The high
prevalence of AH amongst older women (> 60 years) is
possibly initiated by the onset of menopause since, prior to
this phase, women are haemodynamically younger than males
of corresponding age. Thus, whilst younger women are less
vulnerable to AH and cardiovascular diseases than are men
of a similar age, following menopause this situation inverted?.
In the present study the prevalence of AH in menopausal
women was 69.2%, whilst the prevalence in pre-menopausal
women was 32.5%, a difference that is statistically significant
(p < 0.001).

The present study revealed that obesity (both general and
abdominal) was more prevalent amongst the women than the
men: Matos and Ladeia® have reported similar findings for the
rural town of Cavunge (Bahia, Brazil). Some studies suggest
that the accumulation of adipose tissue in the abdominal
region is a more significant risk factor for cardiovascular disease
than is total fat mass'” and may be used as an indicator for
higher risk patients'®. In the present study, WC was positively
associated with AH. According to bivariate and multivariate
analysis, the prevalence of AH increased with increasing WC
but, following multivariate analysis, the positive association
between WC and AH remained only for risk level 2 [OR =
3.84; CI (95%) = 1.50 — 9.85].

Amongst the individuals that presenting high levels of TC,
LDL-C and TG, 56.7, 58.7 and 90.5%, were hypertensives,
respectively. The disease also was presented in 69.2% of the
individuals had low HDL-C levels. A survey of a Canadian
population, conducted by the Quebec Cardiovascular
Study', showed that increased levels of LDL-C and TG, and
diminished levels of HDL-C, were associated with increased
risk of cardiovascular diseases within a 5 year span.

In the present study, only high TG levels remained directly
associated with AH after multivariate analysis. Some studies
suggest that high TG levels represent the most significant risk
factor associated with cardiovascular diseases®.

One of the most important aspects of the present study
was report a positive association between AH, WC and
high levels of serum TG. High levels of serum TG have
been observed in subjects presenting abdominal obesity?*,
and some authors have referred to the occurrence of
these two factors as hypertriglyceridemic waist. There
is a considerable body of evidence to indicate a strong
association between hypertriglyceridemic waist and the
risk of cardiovascular diseases?! 2224,

Other interesting aspect of this study was the high
prevalence of metabolic syndrome components, specially,
in female. One recent study with this same population
showed that 21.6% of individuals had metabolic syndrome,
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Bivariate anthropometric, body composition and biochemical risk factors associated with hypertension

Males Females
Variables Pop(l:/lstion &I—; OR Cl (95%) va‘|)ue Pop(l:/lstion &I—; OR CI (95%) o value
Sty s
No 98.6 453 1.00 89.1 443 1.00
Yes 14 50.0 1.21 0.07-19.74 10.9 81.3 5.45 1.48 -20.05
(overveight3 25 kg hose o
No 88.5 423 1.00 62.6 37.0 1.00
Yes 1.5 68.8 3.00 0.98- 917 374 67.3 3.51 1.73-7.09
Waist circumferencet 0.079* <0.001*
Normal 94.9 432 1.00 53.1 29.5 1.00
Risk level 1 (females
80-88 cm; males 94- 29 100.0 # 19.0 60.7 3.70 1.50-9.10
102 cm) cm)
Risk level 2 (females
=88 cm; males = 2.2 66.7 2.60 0.23-29.35 279 75.6 741 3.13-17.57
102 cm)
:I:\il:tfltr;\?;fence ratiot 0.0% <0001
Normal 95.7 439 1.00 49.7 31.5 1.00
:'aglzs(f‘;”]a(')%s) =085, 43 833 638  072-56.10 503 649 401  202-798
Body fat (%) 0.095
Normal 100.0 453 # 37.0 389 1.00
2‘323“‘;’2‘;';3 = 30%; 00 00 # 63.0 533 179 0.90-355
Total cholesterol 0.846 0.002
Normal 52.5 50.0 1.00 52.6 36.6 1.00
High (= 200 mg/dL) 475 48.2 0.93 0.45-1.92 474 64.1 3.08 1.63-6.23
Low density lipoprotein 0521 0.005
- cholesterol
Normal 59.8 471 1.00 54.1 384 1.00
High (= 130 mg/dL) 40.2 53.2 1.27 0.61-2.67 459 62.9 273 1.36-5.48
High density lipoprotein 0.015 0.046
- cholesterol
Normal 7741 429 1.00 815 455 1.00
Low (< 40 mg/dL) 229 70.4 3.16 1.26-7.98 18.5 68.0 2.55 1.02-6.40
Triglycerides® 0.193 0.005
Normal 95.8 478 1.00 88.1 437 1.00
High (= 200 mg/dL) 42 80.0 437 0.47 - 40.33 1.9 93.8 19.32 2.47-150.98
Glycaemia 0.434 -
Normal 94.9 50.0 1.00 93.3 46.0 1.00
High (= 110 mg/dL) 5.1 333 0.50 0.09-2.84 6.7 100.0 # -

OR - odds ratio; Cl (95%) - 95% confidence interval. * p of linear tendency (Pearson X test). * OR could not be calculated; ' Indicates significant difference between male
and female groups according to the Pearson X?test (p < 0.05).

with a relevant difference between men (7.7%) and women It is important to stress that, the cross-sectional design
(33.6%)>. of the present study, the associations observed may not be
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Multivariate logistic regression model for hypertension

Variables OR C1(95%) p
Sex

Females 1.00 reference

Males 2.03 1.01-4.05 0.046
Age (years)* 1.05 1.03-1.07 <0.001
Triglycerides

Normal 1.00 reference

High (= 200 mg/dL) 6.04 1.22-29.89 0.027
Waist circumference

Normal 1.0 reference

Risk level 1 (females 80-88

cm; males 94-102 cm) 263 098-7.02

0.054

Risk level 2 (females = 88 cm;

males = 102 cm) 3.84 1.50-9.85

0.005

OR - odds ratio; Cl (95%) - confidence interval; * Age entered as a continuous
variable.

causative since determinants and outcomes were measured
at a single point in time. However, the multivariate model
indicated that the potential factors independently associated
with AH within the population of Virgem das Cragas were
age, sex, hypertriglyceridemia and abdominal obesity. It is of
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