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AbstrACt
Objective. Estimate the prevalence of Hypertension in adults and its association with the 
Body Mass Index (BMI) and Waist Circumference (WC). 
MethOds. It is a descriptive, observational, and cross-sectional study, population-based, with 
simple random sample (≥18 years old). 1,168 individuals were investigated. Standard-
ized questionnaires. Arterial pressure measures (criterion: HA ≥ 140x90mmHg), weight, 
height and waist circumference were taken. Data were stored (Microsoft Access software) 
and analyzed with the Epi-info, 3.3.2.
Results. Dominance of the female sex (63.2%), medium age of 43.2 ± 14.9 years. Preva-
lence of arterial hypertension of 32.7%, tending to be higher among men (35.8%) than 
women (30.9%) (p=0.084). Positive association (p<0.001) of hypertension with age, BMI, 
and WC. Overweight prevalence of 33.7% and obesity of 16.0%. Overweight was higher 
in men, and obesity in women. Prevalence of enlarged and very enlarged WC in 51.9% of 
the population studied, 28.6% among men, and 65.5% among women.
cOnclusiOn. A high prevalence of hypertension and a big number of individuals with BMI 
and WC over ideal values were found.

Keywords: Hypertension. Body mass index. Waist circumference. Overweight.Obesity.
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intROductiOn

Hypertension is considered a public health problem due to 
its magnitude, risk, and difficulty to control. It is a common, 
asymptomatic, and readily detectable disease, generally of 
easy treatment, and that tends to generate lethal complica-
tions when not treated.1

The heightening of arterial pressure (AP) represents an 
independent, linear, and continuous risk factor to cardio-
vascular disease.2 Hypertension presents high medical and 
socio-economic costs, resulting mainly from its complica-
tions, such as cerebrovascular disease, coronary artery 
disease, cardiac insufficiency, chronic renal insufficiency, 

and peripheral vascular disease.3,4

According to criteria established by the V Diretrizes 
Brasileiras de Hipertensão Arterial (V Brazilian Guidelines 
on Hypertension), AP is considered normal when Systolic 
Arterial Pressure (SAP) is lower than 130 mmHg and the 
Diastolic Arterial Pressure (DAP) is lower than 85 mmHg.3 
Those with AP between 130 and 139 mmHg to SAP and 
85 to 89 mmHg to DAP are considered limitrophe cases. 
Finally, the individuals with AP ≥140 mmHg for SAP and/or 
≥90 mmHg for DAP are considered hypertension sufferers.3

In a study conducted in Goiânia, hypertension indica-
tors showed alarming indexes, with a prevalence of 36.4%, 
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being higher in men (41.8%) than in women (31.8%).5 As 
occurred in this study, high hypertension prevalence has 
been observed both in big municipalities, as Catanduva-SP 
(31.5%),6 Fortaleza-CE (22.5%),7 Cuiabá-MS (33.4%),8 
and in small municipalities, such as Bambuí-MG (24.8%),9 
and Cianorte-PR (35.5%).10

In addition to genetic components, environmental and 
behavioral factors have an important participation in the 
development of hypertension.11 Inadequate lifestyle and 
eating habits can be responsible for the presence of this 
morbidity in a great number of cases. In Brazil, as in the whole 
world, various epidemiologic studies have been associating 
the AP levels to sociodemographic features (such as age 
group, ethnic group, social and socioeconomic level), alcohol 
consumption, sodium ingestion, stress, diabetes, obesity, and 
sedentarianism. There are also some risk factors that interact 
with the AP and increase the possibility of cardiovascular 
diseases, such as smoking and dyslipidemias.12,6

Overweight is characterized by the weight over values 
considered adequate and constitutes a risk factor, respon-
sible for early mortality and cardiovascular diseases. Obesity 
is characterized by the high presence of adipose tissue in 
relation to the quantity of other tissues. This increase, most 
of the times, is caused by the imbalance between calories’ 
ingested and calories lost.13

Adipose tissue’s increase in the abdominal region, known 
as abdominal or android obesity, is considered a risk factor 
for many pathologies, representing a differentiated risk when 
compared to other forms of body fat distribution.14,15

Various studies have been consistent in pointing Waist 
Circumference (WC) as the anthropometric measure more 
correlated to the visceral adipose tissue quantity.16,17,18 
Recently, due to its practical quality, the urgent need of using 
WC measure as routine for patient’s clinical assessment was 
highlighted.19

Having in mind that hypertension is a multifactorial 
chronic disease, in which the individual might be surprised 
by its complications; having in mind also that the so called 
epidemic of obesity adds risk to the development of hyperten-
sion, it was considered as convenient to study these issues 
with the objective of estimating the prevalence of hyperten-
sion and its association to the Body Mass Index (BMI) and 
with the WC in the adult population of the municipality of 
Firminópolis, a small town of rural characteristics in the 
State of Goiás.

MethOds

Observational study with cross-sectional design, popu-
lation-based, conducted in Firminópolis, a town in the 

countryside of the State of Goiás. The study included a sample 
of adults ≥ 18 years old, who lived in the town’s urban area, 
in the year of 2002.

Part of the data from the prevalence study and the knowl-
edge about hypertension and some risk factors in a region 
of Brazil, Projeto Centro-Oeste de Pesquisa, were used for 
this project. The original project was approved and financed 
by the Conselho Nacional de Desenvolvimento Científico e 
Tecnológico (National Council of Scientific and Technological 
Development; CNPq), and was performed by teams of the 
Liga de Hipertensão Arterial of the Universidade Federal de 
Goiás (LHA/UFG) and of the Universidade Federal de Mato 
Grosso (UFMT). It was approved by the Human and Animal 
Research Ethics Committee of the Hospital de Clínicas of 
the UFG. All the participants signed an informed consent 
protocol.

The size of the sample was calculated over a population 
of 9,666 inhabitants, 20 with hypertension prevalence of 
25%,21 confidence interval of 95%, and estimation error of 
10%, with an n=1030 obtained. To this total were added 
20% to cover eventual losses (n=1236). The size actually 
studied consisted of 1,168 individuals over 18 years old 
(430 men and 738 women).

The size of the sample enabled the estimation of the 
hypertension prevalence in the municipality of Firminópolis 
with a maximum error of 3.8% and 2.9 % for men and 
women, respectively. Probabilistic sampling, used in this 
study, ensures the representativeness of all the elements of 
the population.

Households were selected by probabilistic sampling, 
in two phases. The first one consisted of the identification, 
along with the town hall, of the households in the urban 
area of the municipality. The second phase consisted of a 
systematic random selection of the 1236 households, given 
that in each only one inhabitant was interviewed, randomly 
selected among the inhabitants who were over 18 years old.

More frequent losses (n = 158, 11.9%) were due to 
empty households or inhabitants who were not located after 
three visits in different days or times.

Data collection was performed by previously trained inter-
viewers. For measuring AP, semiautomatic OMRON-HEM 
705 CP devices were used. The devices were periodically 
confronted to a mercury sphygmomanometer to ensure 
their precision. 5 The technique for measuring AP followed 
the recommendation of the III Consenso Brasileiro de Trata-
mento da HA22 (III Brazilian Consensus for the Treatment of 
Hypertension).

Individuals who presented SAP ≥140 mmHg and/
or DAP ≥90 mmHg, or individuals who were taking anti 
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hypertensive medication were defined as hypertensive. AP 
was checked twice, the first time in the beginning, and the 
second in the end of the interview, always with a minimum 
interval of 5 minutes between them. The second measure-
ment of the AP was considered for the analysis.

Individuals were weighted in orthostatic position, with the 
arms stretched along the body, without shoes and wearing 
light clothes. A PLENA weighing scale, GIANT LITHIUM 
model, with maximum capacity of 150 kg, and precision of 
100g was used.5 For obtaining their height, the individuals 
studied had their shoes off, and a SECA stadiometer, model 
206, with precision of 0.1cm5 was used.

For calculating the BMI, the weight of the individual 
was used (in kilograms), divided by their height (in meters) 
squared. The values of BMI were classified as: BMI≤24.9 kg/
m2 (low weight/normal); BMI equal to 25-29.9 (overweight), 
and BMI≥30 kg/m2 (obesity).23

For measuring the WC, a tape measure was used, with 
the patient standing, erect, with the arms loose along the 
body, wearing as few pieces of clothing as possible. The WC 
was measured in the horizontal plane in the medium spot 
between the lateral iliac crest and the last rib. The WC was 
classified as normal, enlarged and very enlarged, according 
to the values of <94cm, between 94cm and 102cm, and 
>102cm in men; and <80cm, between 80 and 88cm and 
>88cm in women, respectively.3

After the collection, data were inserted in duplicate, 
using the Microsoft Office Access software. The final data 
bank was analyzed using the 3.3.2 Epi-info software. The 
Chi-square test was applied to verify the association between 
variables (categorical nominal variables). The BMI and the 
WC were tested separately in logistic regression models, 
adjusted by age and years of instruction. Due to the high 
collinearity between BMI and WC, these measures were 
not placed as independent variables in the same regression 
model, having hypertension as conclusion. The level of 
significance was considered to be p<0.05, and the level 
of confidence, 95%. Absolute and relative frequencies of 
analyzed data were identified in figures and tables.

Results

1,168 individuals were investigated, representing 12% 
of the municipality’s population. There was a dominance 
of the female sex, which corresponded to 63.2% of the 
interviewees. The average age was 43.3±14.9, with a 
minimum of 18 and a maximum of 78 years. Men and 
women presented significant difference (p<0.001) in SAP, 
PAD, and WC (Table 1).

A prevalence of hypertension of 32.7% was found 

table 1. Averages and standard deviations of variables selected 
according to sex. Firminópolis-GO, brazil, 2002.

Variables sex total
(n=1168)

Male 
(n=430)

Female 
(n=738)

Age (years)

Instruction (years)

SAP (mmHg)*

DAP (mmHg)*

BMI (kg/m2)

WC (cm)*

44.1±15,1

5.9±4.1

128.9±20.3

81.8±12.4

25.3±3.9

87.0±11.3

42.8±14.7

5.5±4.0

118.7±23.7

78.1±14.8

25.7±5.6

85.2±12.3

43.3±14.9

5.7±4.0

122.5±23.1

79.5±14.0

25.5±5.1

85.8±11.9

*p<0,001. Abbreviations: SAP (systolic arterial pressure); DAP (diastolic arterial pressure); BMI 
(body mass index); WC (waist circumference)

Figure 1 – Distribution of the individuals according to hypertension 
and body Mass Index (bMI) (A), and according to hypertension and 

waist circumference (WC) (b). Firminópolis-GO, brazil, 2002.
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in the population, which usually was higher in male 
individuals (35.8%), if compared to the female ones 
(30.9%). However, no significant difference was observer 
(p=0.084).

There was a positive association between the preva-
lence of hypertension and the age increase, the prevalence 
being of 14% in the age group that ranges from 30 to 
39 years, increasing to 34.6% from 40 to 49 years, and 
reaching 63.1% in those who were 60 years old or over 
(p<0.001).

The BMI indicated that 49.7% of the population 
presented excessive weight (33.7% overweight and 16% 
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obesity). Among men, 41.4% presented overweight, and 
10%, obesity. In relation to the women, 29.3% were 
considered overweight and 19.5% obese. Men had higher 
overweight than women (p<0.001). Female individuals, 
on the other hand, had higher obesity when compared to 
individuals of the opposed sex (p<0.001).

There was a progressive and significant rise in the 
BMI across the different age groups (p<0.001). As was 
observed in Figure 1, there was a positive association 
between hypertension and BMI (p<0.001). The preva-
lence of hypertension among individuals with overweight 
was of 36.5%, and among the obese ones was of 54.5%.

There was also a progressive and significant rise of the WC 
proportional to the age rise (p<0.001). There was equally a 
positive association between WC and hypertension (p<0.001).

An enlarged and very enlarged WC was observed in 
51.9% of the studied individuals. Among men, 28.6% 

table 2. raw and adjusted odds ratio (Or) for hypertension according to the body Mass Index and Waist Circumference by sex. 
Firminópolis-GO, brazil, 2002

Variables N raw Or IC 95%
Or 

 adjusted1 IC 95%

Men

Body mass index

< 25 kg/m2

25 to 29 kg/m2

≥ 30 kg/m2

Waist circumference

< 94 cm

94 to 102 cm

≥ 102 cm

Women

Body mass index

< 25 kg/m2

25 to 29 kg/m2

≥ 30 kg/m2

Waist circumference

< 80 cm

80 to 87cm

≥ 88 cm

209

178

43

307

92

31

378

216

144

255

191

292

1.00

1.22

1.80

1.00

2.41

3.34

1.00

2.58

6.03

1.00

3.34

4.84

-

[0.80 ; 1.85]

[0.92 ; 3.51]

-

[1.49 ; 3.88]

[1.56 ; 7.09]

-

[1.76 ; 3.77]

[3.95; 9.19]

-

[1.71 ; 6.53]

[3.15 ; 7.44]

1.00

1.52

2.34

1.00

2.21

3.24

1.00

2.12

5.34

1.00

2.47

3.02

-

[0.95 ; 2.45]

[1.13 ; 4.85]

-

[1.31 ; 3.74]

[1.41 ; 7.42]

-

[1.36 ; 3.29]

[3.28 ; 8.68]

-

[1.39 ; 4.80]

[1.87 ; 4.87]

1Adjusted according to age and instruction.

presented altered WC (enlarged and very enlarged), while 
65.5% of the women also presented this cardiovascular 
risk factor (p<0.001).

The multiple logistic regression analysis showed that 
the odds ratio for hypertension was around twice or thrice 
higher for men with elevated values of WC (≥ 94 cm and 
≥ 102 cm) if compared to the referential category (< 94 
cm). Obesity (BMI ≥30kg/m2) presented an association 
with hypertension when adjusted by age and years of 
instruction, given that the magnitude of this association 
was close to values observed to a very enlarged WC. For 
women, the elevated values of BMI and WC presented 
an association with hypertension in the adjusted models, 
and the women with WC ≥88 cm presented an increase 
of 3.7 times in the odds ratio, and those with BMI ≥30 
kg/m2 an increase of 5.3 times if compared to the referential 
categories. Table 2.
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discussiOn

The prevalence of 32.7% of hypertension found was very 
close to the one obtained in three other studies conducted in 
the same region (Center-West), using the same methodology. 
In surveys conducted in the cities of Cuiabá and Goiânia, 
considered big, and in Nobres, a town in the State of Mato 
Grosso (MT), the values obtained were 33.4% in Cuiabá,8 
36.4% in Goiânia,5 and 30.1% in Nobres,24 revealing a 
consistency in data observed and firmly indicating that this 
is the average prevalence in the region.

Moreover, the percentage of individuals with hypertension 
found in our research and in the other cities of the Center-
Western region showed values equal to the one observed in 
various other population-based Brazilian studies carried out 
in other regions of the country.3 The prevalence of hyperten-
sion found varied between 20% and 44%, and this fact 
strongly indicates that, in the country considered as a whole, 
the percentage of hypertension sufferers must have values 
around 30%.3

The main limitation of this study is its cross-sectional 
design, which does not permit to safely establish the prece-
dence in time between the variables investigated and the 
conclusion. Other limitation that must be highlighted is the 
higher percentage of women interviewed, which suggests 
a tendency in the selection. Among the probable explana-
tions to this fact is the bigger difficulty in finding men in the 
households in comparison to women. The positive point is 
the fact that it is a population-based research, with data 
collection carried out in the interviewees’ houses by well-
trained interviewers.

However, the size of the sample, for both sexes, was 
sufficient to assess the associations made in this study, the 
possibility of men who did not respond being different to the 
ones who did respond. Among the probable explanations to 
this fact is the bigger difficulty in finding men in the house-
holds in comparison to women.

In the Firminópolis study the findings also showed a big 
number of individuals with weight over the ideal, existing 
49.7% of individuals with weight above what is desired 
(overweight and obesity), the women being more obese, and 
men more overweight. This finding is also very close to the 
ones obtained in other studies in the Center-Western region: 
43.65% in Goiânia,5 50.80% in Cuiabá,8 and 49.05% 
in Nobres,24 the same can be said about various Brazilian 
regions, pointing to the importance of this anthropometric 
alteration in the country as a whole.

In a study conducted in São Paulo, similar to various 
others that evaluated the influence of body fat distribution 
on the prevalence of hypertension and other cardiovascular 

risk factors, it was found that the obese individuals have a 
higher predisposition to present cardiovascular problems 
than individuals of normal weight.25 The authors, in São 
Paulo reported a prevalence of hypertensive individuals with 
overweight of 23% and others with obesity of 67.1%.

With the available information,26,27,28,29 the close associa-
tion of WC with BMI, its increase with the age and the bigger 
risk of hypertension are consolidated, and these indicators 
can be used in conjunction or isolatedly.30

There is also an important relation between WC and the 
probability of emerging cardiovascular events due to movable 
fat deposition in abdominal region,31 and regardless of the 
BMI value, the WC is recognized as a predictive factor of 
cardiovascular disease.32,33

Information obtained in Firminópolis indicates that there 
was also, similarly to what was observed in various other 
population-based studies, a positive association between 
hypertension, age, BMI7, and WC.34,35 The multiple logistical 
regression analysis showed that increased levels of BMI and 
WC presented association with risk of hypertension to both 
sexes.

Enlarged WC is one of the criteria used in the definition 
of the Metabolic Syndrome, given that the International 
Diabetes Federation (IDF), in 2005, proposed as normality 
for this parameter values <80 cm (women) and <90 cm 
(men); cut points established for South Asians, which must 
be used also for South American or Central American indi-
viduals. When these cut points were tested in the multiple 
logistic regression model, the values of the odds ratio were 
close to the average of the values found for the two cut 
points analyzed in this study (results not presented). Other 
epidemiologic studies have observed similar results to those 
of Firminópolis.30,36

It is important to take into consideration that the WC’s 
measure is a very simple, low cost procedure; once it is 
incorporated as routine in the patients’ evaluation, it can bring 
great advantages in terms of investigation and possibilities 
of measures for controlling the nutritional state and cardio-
vascular risk, given that only a tape measure is necessary 
to perform it.

The great prevalence of hypertension in obese individuals 
have been attributed to hyperinsuline (resulting from resis-
tance to insulin), mainly in individuals that present excessive 
fat in the abdominal region. This excess of insulin provokes 
the activation of the Sympathetic Nervous System and a 
higher sodium absorption, resulting in an increase in periph-
eral vascular resistance and in AP.25

What draws attention and justifies the undertaking of 
the investigation in Firminópolis is the fact that a small 
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urban nucleus, with features apparently closer to those of a 
rural population, have presented such a high prevalence of 
hypertension, beside showing anthropometric indicators of 
obesity and overweight with significant deviations that add 
important morbimortality risk.

The findings in Firminópolis indicate that even in small 
towns, with urban characteristics different from big centers, 
there is already an association among these cities, such as 
similar prevalence found in other studies, both in Brazil and 
abroad.

In face of that, it is necessary to intensify control programs 
for hypertension and other cardiovascular risk factors, even in 
all the types of urban nuclei, aiming at diminishing cardiovas-
cular diseases and improving the populations’ quality of life.

The whole and the uniformity of the pieces of informa-
tion currently existing lend consistency to the findings and 
warn us about the importance of the specific researches that 
characterized the population under health perspective, both 
in local and regional levels. At the same time they reinforce 
the idea that, in the country as a whole, there is already 
sufficient information for a global planning, even if, giving 
local features the due respect, to its implementation.

Public policies in every level that aim at modifying life 
habits and preventing risk factors detected, associated with 
actions to adequately confront of those already existing 
(hypertension, obesity, and others) may change history and 
ensure a longer and healthier life to the population.

cOnclusiOn

The hypertension, BMI and WC indicators appeared as 
high and there was also positive association between those 
and hypertension.

The Firminópolis study’s findings reflect a risk in the 
population of developing cardiovascular diseases. Besides 
that, due to the fact that data are too similar to those found 
in big cities, there is the impression that more important 
than the dimension of the urban nucleus are the life habits 
that end up incorporating important risks to the population.
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