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CARDIOVASCULAR RISK FACTORS AND 
PREVALENCE OF METABOLIC SYNDROME IN THE 
ELDERLY 
Fatores de risco cardiovascular e prevalência de síndrome 
metabólica em idosos
Factores de riesgo cardiovascular y prevalencia del síndrome 
metabólico en mayores 

ABSTRACT 

Objective: To evaluate the prevalence of metabolic syndrome (MS) in elderly patients seen 
at a Basic Health Unit (BHU) and the relationship between anthropometric, hemodynamic 
and biochemical measures. Methods: Cross-sectional study with 94 elderly seen at 
Cecilia de Sousa Neri UBS, in Picos, Piauí, in the period from August to October 2011. 
Weight, height, waist circumference (WC), and systolic (SBP) and diastolic (DBP) blood 
pressure were evaluated, and biochemical data was collected. The metabolic syndrome was 
characterised by the presence of three or more risk factors, in accordance with the National 
Cholesterol Education Program. The study applied t-test and Mann-Whitney test for 
comparison of means between the sexes, Pearson’s correlation between the anthropometric, 
hemodynamic and biochemical variables, and associations between variables using chi-
square test, with 5% significance level. Results: Of the sample, 68.1% (n=64) were women. 
Mean WC was 102.4 ± 11.4 cm (males) and 96.2 ± 13.2 cm (females), (p=0.031). MS was 
diagnosed in 38.64% (n=34) of the participants, being 28.40% (n=25) for women (p=0.252). 
There was a significant correlation between weight and SBP (r=0.273; p=0.0076), weight 
and DBP (r=0.379; p=0.0002), WC and SBP (r=0.248; p=0.0158), WC and DBP (r=0.255; 
p=0.0129), BMI and SBP (r=0.294; p=0.0041), BMI and DBP (r=0.318; p=0.0018), weight 
and blood glucose (r=0.184; p=0.0855) and DBP and blood glucose (r=0.219; p=0.0403). 
Conclusion: There was high prevalence of MS, as well as positive relationships between the 
anthropometric variables, blood glucose, triglycerides and arterial blood pressure, showing 
the need for monitoring and control of these cardiovascular risk factors.

Descriptors: Blood Pressure; Blood Glucose; Anthropometry; Chronic Disease.

RESUMO

Objetivo: Avaliar a prevalência da síndrome metabólica (SM) em idosos atendidos em uma 
Unidade Básica de Saúde (UBS) e a relação entre medidas antropométricas, hemodinâmicas 
e bioquímicas. Métodos: Estudo transversal com 94 idosos atendidos na UBS Cecília de 
Sousa Neri, em Picos-PI, no período de agosto a outubro de 2011. Foram avaliados peso, 
altura, circunferência da cintura (CC), pressão arterial sistólica (PAS) e diastólica (PAD); 
além disso, coletou-se informação sobre dados bioquímicos. Considerou-se síndrome 
metabólica (SM) quando presentes três ou mais fatores de risco, segundo o National 
Cholesterol Education Program. Realizou-se o teste t e de Mann-Whitney, para comparação 
de médias entre os sexos, correlação de Pearson entre variáveis antropométricas, 
hemodinâmicas e bioquímicas, e associação entre as variáveis pelo teste qui-quadrado, 
com nível de significância de 5%. Resultados: Amostra com 68,1% (n=64) de mulheres. 
A média de CC foi de 102,4 ± 11,4 cm (homens) e 96,2  ± 13,2 cm (mulheres), (p=0,031). 
A SM foi diagnosticada em 38,64% (n=34) dos pesquisados, sendo de 28,40% (n=25) 
para as mulheres (p=0,252). Houve correlação significativa entre peso e PAS (r=0,273; 
p=0,0076), peso e PAD (r=0,379; p=0,0002), CC e PAS (r=0,248; p=0,0158), CC e PAD 
(r=0,255; p=0,0129), IMC e PAS (r=0,294; p=0,0041), IMC e PAD (r=0,318; p=0,0018), 
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peso e glicemia (r=0,184; p=0,0855), PAD e glicemia (r=0,219; 
p=0,0403). Conclusão: Houve elevada prevalência de SM, além 
de relações positivas entre variáveis antropométricas, glicemia, 
triglicerídeos e pressão arterial, o que mostra a necessidade de 
monitoramento e controle desses fatores de risco cardiovascular. 

Descritores: Pressão Arterial; Glicemia; Antropometria; Doença 
Crônica.

RESUMEN

Objetivo: Evaluar la prevalencia del síndrome metabólico (SM) 
en mayores asistidos en una Unidad Básica de Salud (UBS) y 
la relación entre medidas antropométricas, hemodinámicas y 
bioquímicas. Métodos: Estudio transversal con 94 mayores 
asistidos en la UBS Cecília de Sousa Neri, en Picos-PI, entre 
agosto y octubre de 2011. Fueron evaluados el peso, la altura, 
la circunferencia de la cintura (CC), la presión arterial sistólica 
(PAS) y diastólica (PAD); además, se recogió informaciones 
de los datos bioquímicos. Se consideró el síndrome metabólico 
(SM) cuando se identificaba tres o más factores de riesgo 
según el National Cholesterol Education Program. Se realizó 
la prueba t y de Mann-Whitney para comparación de medias 
entre los sexos, correlación de Pearson entre las variables 
antropométricas, hemodinámicas y bioquímicas y asociación de 
las variables a través de la prueba del Chi-cuadrado con nivel de 
significancia del 5%. Resultados: Muestra con el 68,1% (n=64) 
de mujeres. La media de CC fue de 102,4 ± 11,4cm (hombres) 
y 96,2  ± 13,2cm (mujeres), (p=0,031). El SM fue diagnosticado 
en el 38,64% (n=34) de los investigados con un 28,40% (n=25) 
en las mujeres (p=0,252). Hubo correlación significativa entre el 
peso y la PAS (r=0,273; p=0,0076), el peso y la PAD (r=0,379; 
p=0,0002), la CC y la PAS (r=0,248; p=0,0158), la CC y la PAD 
(r=0,255; p=0,0129), el IMC y la PAS (r=0,294; p=0,0041), el 
IMC y la PAD (r=0,318; p=0,0018), el peso y la glucosa (r=0,184; 
p=0,0855), la PAD y la glucosa (r=0,219; p=0,0403). Conclusión: 
Hubo elevada prevalencia del SM, además de relaciones positivas 
entre las variables antropométricas, glucemia, triglicéridos y 
presión arterial lo que sugiere la necesidad del control de esos 
factores de riesgo cardiovascular. 

Descriptores: Presión arterial; Glucemia; Antropometría; 
Enfermedad Crónica.

INTRODUCTION

The increase in the elderly population in Brazil in recent 
years is a result of population aging process that occurs 
gradually and inevitably with advancing age, regardless 
of lifestyle, environmental factors or diseases. This 
process leads to morphological and physiological changes, 
propitiating greater incidence of pathological processes(1). 

According to the United Nations, in 2011 the elderly 
accounted for 11% of world population, and in 2050 will 

correspond to 22%(2).  Therefore, a larger number of people 
are reaching older ages and living more years, though with 
greater disability. Benefits of the infrastructure, sanitation 
and housing systems, along with social changes in the 
areas of education, perception and behaviour, linked to 
the areas of health and nutrition, have been associated to 
the population’s increased longevity, with a consequent 
increase in the number of elderly(3,4). 

In view of this global panorama of rapid population 
aging and life prolongation, the challenges are established. 
The main one regards prevention and health promotion, and 
treatment measures, when a part of that elderly contingent 
presents any kind of illness and/or disability(3).

So, the challenge is not to prolong life without 
improvement of quality of life, but to settle proper care, 
prevention and health promotion, not only for the most 
tender ages, but also in the aging phase, thus preventing 
premature deaths of elderly, given that this group of 
individuals is more vulnerable to disease, often entailed 
by chronic degenerative diseases such as the metabolic 
syndrome(1,3). 

Metabolic syndrome (MS) is a set of factors that, in 
association, increase the risk of cardiovascular problems. 
These factors are: obesity; increased waist circumference; 
high blood pressure; alterations in cholesterol, triglycerides 
and blood glucose. Noting that, to make the diagnosis, it 
is necessary that the patient has three out of the five risk 
factors mentioned(5). This syndrome is currently one of the 
biggest challenges to public health, for being associated 
with cardiovascular diseases, the leading cause of death 
worldwide(1). 

The elderly are the population group with the highest 
prevalence of cardiovascular events. Thus, to determine the 
prevalence of metabolic syndrome among them is of great 
importance for the risk control measures. Moreover, there is 
greater risk for cognitive deficits among patients with this 
syndrome, particularly when altered blood glucose is one of 
its component(4,6).

This study aimed to assess the prevalence of metabolic 
syndrome in elderly patients at a Basic Health Unit (BHU) 
and the relationship between anthropometric, hemodynamic, 
and biochemical measures.

METHODS

This was a quantitative and cross-sectional study, 
conducted in elderly patients older than 60 years treated at 
a BHU, participants of the Hiperdia Program by the Family 
Health Strategy, developed in the period from August to 
October 2011.
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According to the Municipal Health Secretariat, that 
BHU in the city of Picos, PI has 561 registered elderly, 
being 310 females and 251 males. The final sample (n=94) 
of this research, however, represented 16.8% of the total, 
formed by convenience, according to the BHU demand in 
the period established for collection. Elderly with physical 
disability, liver disease, hepatic steatosis, and cancer were 
excluded.

For assessment of the nutritional status, weight, height, 
and waist circumference measures were collected. Weight 
and height measurement was performed by a trained 
evaluator, according to standardization(7). One measure of 
weight and three measures of height were obtained, being 
considered the mean of the height values. To carry out the 
waist circumference measurements, the evaluator used an 
inelastic and flexible tape measuring 150 cm long, accurate 
to one decimal place, in obedience to the standardization(8,9). 
The measurement occurred with the individual standing 
upright, with relaxed abdomen, arms along the body and 
feet together.

Blood pressure (BP) was verified in a single 
moment, in triplicate, in the left arm, with Premium® 

sphygmomanometer. Before measurement, each subject sat 
for 20 minutes, the measurement being held in this position. 
The average values that allow the classification of adults 
aged above 18 years followed the VI Brazilian Guidelines 
on Arterial Hypertension (2010)(10).  

From the weight and height values, the Body Mass 
Index (BMI) was calculated, according to the following 
formula: weight/height² (kg/m²), and the nutritional status 
was classified according to the criteria for the elderly: low 
weight, BMI <22 kg/m²; eutrophic, values between 22 and 
<27 kg/m²; and overweight, BMI above 27 kg/m² (11).

Biochemical parameters (blood glucose, triglycerides) 
were collected using secondary data, with results of tests 
performed in period of up to three months prior to the survey. 
This data was recorded in a specific form prepared by the 
researchers. It is emphasized that the tests were performed 
in clinical laboratories in the city of Picos, PI, by means 
of enzymatic colorimetric tests using kits purchased from 
Labtest (Belo Horizonte, MG) in modular equipment from 
Roche Diagnostics. The reference values for triglycerides 
were defined according to the V Brazilian Guidelines on 
Dyslipidemia and Prevention of Atherosclerosis(12) and, 
for fasting glucose, according to the National Cholesterol 
Education Program (2001)(5).

The study considered metabolic syndrome when 
present three or more of the following changes in the 
elderly: abdominal obesity (waist circumference measures 
above 102 cm and 88 cm, in men and women, respectively), 
systemic arterial hypertension (blood pressure ≥ 130/85 

mmHg), impaired glucose tolerance (fasting glucose levels 
≥110 mg/dl) and hypertriglyceridemia (values ≥150 mg/dl)
(5).

Data was presented as means and standard deviations. 
The study performed T- test and Mann-Whitney test 
for comparison of means between the sexes; Pearson’s 
correlation between anthropometric, hemodynamic and 
biochemical variables; and association between variables 
through the chi-square test. For these analyses, the STATA 
9.0 software was used, adopting the significance level of 
p<0.05.

This study was approved by the Research Ethics 
Committee of the Federal University of Piauí, in accordance 
with Resolution 466/12 of the National Health Council 
(No. CAAE 0237.0.045.000-11). All those who agreed to 
participate signed the free informed consent form (FICF) 
and all ethical principles governing scientific research 
involving human subjects were followed.

RESULTS

In the current study, 94 elderly were evaluated, and 
68.1% (n = 64) of them were female. The age ranged from 
60 to 89 years, with mean of 71.7 ± 6.8 years and 70.5 ± 6.8 
years for males and females, respectively (Table I).

Comparative analysis of means was performed for 
age, anthropometric and biochemical variables, according 
to gender (Table I). Body weight, height, and waist 
circumference were statistically different between the 
sexes (p<0.05). The average waist circumference (WC) 
was statistically higher for men (p=0.031) than for women 
(96.2 ± 13.2 cm) (p=0.031). These data show that the study 
population presents high values of central obesity. It was 
also observed that the average BMI of the sample was 26.8 
± 3.6 kg/m² (men) and 26.3 ± 5,2 kg/m² (women), without 
significant difference between the sexes, and classified as 
eutrophic (Table I).

The mean values of the systolic blood pressure (SBP) 
showed higher values than those pointed in reference to 
MS, and the average diastolic blood pressure (DBP) had 
borderline values in relation to that recommendation. 
Regarding triglycerides in the group, a high average was 
found for the values in both sexes, with desirable value 
being below 150 mg/dl. As for blood glucose, it is worth 
noting that the study group has borderline average values 
compared to the recommended values, as described in  
Table I.

The prevalence of metabolic syndrome in the assessed 
elderly group was 38.64% (n=34), with greater proportion 
of diagnoses in females (28.40%; n=25), but with no 
difference between the sexes (Table II).
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Table I - Difference between means of age, anthropometric and biochemical variables of the elderly, according to sex. 
Teresina-PI, 2011.

Variables Male (n=29) Female (n=65) p

Age (years) 71.7 (6.8) 70.5 (6.9) 0.446

Weight (Kg) 71.9 (12.7) 62.7 (13.0) 0.002#

Height (cm) 163.6 (8.1) 154.3 (5.6) 0.000#

Waist circumference (cm) 102.4 (11.4) 96.2 (13.2) 0.031#

Body Mass Index (Kg/m2) 26.8 (3.6) 26.3 (5.2) 0.649

SBP (mmHg)* 136.9 (14.2) 135.2 (16.5) 0.457

DBP (mmHg)* 83.4 (10.8) 84.1 (10.4) 0.621

Triglycerides (mg/dL)* 181.5 (128.4) 173.6 (79.9) 0.691

Blood glucose (mg/dL)* 109.2 (42.9) 104.8 (45.8) 0.794

Diastolic blood pressure (DBP); Systolic blood pressure (SBP); Data presented as mean (standard deviation). (*) Mann-Whitney’s test; 
other variables, Student’s t test. (#) p<0,05.

Table II - Prevalence of metabolic syndrome in elderly patients seen at a Health Unit, by sex. Teresina-PI, 2011.

Classification
Male

n          %
 Female
n         %

Total
n          %

p*

Without MS 17 19.32 37 42.05 54 61.36 0.252

With MS 9 10.23 25 28.40 34 38.64

Total 26 29.55 62 70.45 88 100
Metabolic Syndrome (MS); (*) Chi-square test. 

Table III - Risk classification for metabolic complications assessed by waist circumference, according to sex and age group. 
Teresina-PI, 2011.

Variables Risk for metabolic complications associated to obesity
Normal
n        %

High
n         %

Very high
n           %

Total
n            %

Sex
Male 8 27.59 5 17.24 16 55.17 30 100
Female 7 9.38 9 14.06 49 76.56 64 100

Age range 

60 – 69 years 8 18.18 9 20.45 27 61.36 45 100

70 – 79 years 4 11.11 5 13.89 27 75.00 36 100

> 80 years 3 15.38 0 0.00 11 84.62 13 100
Fisher’s exact test, p=0.04 for sex and waste circumference; and p=0.34 for age range and waist circumference.
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In Table III, the risk of metabolic complications 
associated with central obesity, evaluated through waist 
circumference, was analysed according to gender and age. 
Of the total elderly sample, 69.15% (n=65) had very high 
waist circumference, indicating high prevalence of risk in 
the population, with no statistically significant difference 
between the age groups (p=0.34). Females had a higher 
prevalence of ‘very high risk’ of metabolic complications 
(76.56%, n=49) compared to males (55.17%, n=16) 
(p=0.04).

A correlation analysis was performed between 
anthropometric and hemodynamic variables, and the 
biochemical parameters shown in Table IV. It was found that 
weight and blood pressure (weight x SBP: r=0.27; p=0.007 
and weight x DBP: r=0.38; p=0.000), waist circumference 
and blood pressure (WC x SBP: r=0.25; p=0.016 and WC x 
DBP: r=0.25; p=0.013), as well as BMI and blood pressure 
(BMI x SBP: r=0.29; p=0.004 and BMI x DBP: r=0.32; 
p=0.002) presented positive and significant correlations. 
There was no correlation between the anthropometric and 
biochemical variables (p> 0.05).

DISCUSSION

The population aging, a phenomenon globally 
observed, has reflected on the health impact growth, caused 
by chronic and noncommunicable diseases. Among these 
diseases, stands out the MS, which, in recent decades, has 
been attracting the interest of the scientific community(12-14). 

The findings show elderly people with average age of 
approximately 71 years, high BMI and WC for both sexes, 
in addition to high prevalence of metabolic syndrome.

In the literature, a wide variation in the prevalence of 
MS was observed in different populations, according to sex, 
age, and the classification criteria (International Diabetes 
Federation or National Cholesterol Education Program - 
Adult Treatment Panel III), even though there is no precise 
data about the national prevalence. The MS prevalences 
found in our sample, evaluated according to NCEP ATPIII, 
are high, with the highest prevalence of metabolic syndrome 
in women(14-16), which can be justified by their tendency to 
present a higher amount of body fat. With age advancing, 
there is a reduction in the estrogen levels, and consequently, 
there is a likelihood for the development of dyslipidemia 
and other metabolic disorders(17-19). 

In the current study, a high prevalence of risk for 
cardiovascular and metabolic complications, related to 
central obesity, was verified. Nevertheless, by analysing the 
waist circumference results associated to age, the results 
were not statistically significant, showing that the risk for 
complications related to central obesity is independent of 
age in this study, although ambulatory and population-
based research demonstrate increased MS with advancing 
age(14,19-21). However, it is noteworthy that in most of those 
studies, the sample included individuals aged 18 years on, 
while in this study, from 60 years on.

With regard to the anthropometric and hemodynamic 
variables, it was observed that weight, waist circumference 
and BMI were positively associated to SBP and DBP, and 
it is possible to suggest that excess weight with central and 
widespread deposition of fat are predisposing factors for 
high blood pressure. Similar to these findings, studies have 
demonstrated the association between increased body mass 
and elevated blood pressure(22-24).

The mechanisms through which obesity is associated 
with the onset of hypertension include metabolic disorders 
such as hyperinsulinemia and imbalance of adipokines, 
renin-angiotensin-aldosterone system (RAAS), and 

Table IV - Correlation between anthropometric, hemodynamic variables, and biochemical parameters. Teresina-PI, 2011.

Variables Correlation (r) p
WC x Weight 0.88 0.000*
WC x BMI 0.85 0.000*
Weight x SBP 0.27 0.007*
Weight x DBP 0.38 0.000*
WC x SBP 0.25 0.016*
WC x DBP 0.25 0.013*
BMI x SBP 0.29 0.004*
BMI x DBP
Weight x Glucose
DBP x Glucose

0.32
0.18
0.22

0.002*
0.085
0.040*

Pearson’s Correlation, p<0.05*. Waist circumference (WC); Body Mass Index (BMI); Systolic blood pressure (SBP); Diastolic blood 
pressure (DBP). 
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the sympathetic nervous system(14,25,26). In obesity, the 
RAAS activation increases the production of angiotensin 
II, aldosterone, as well as other metabolites, potent 
vasoconstrictors associated with the onset of hypertension 
in obesity. Furthermore, the hyperinsulinemia in obesity is 
a factor liable to be associated with hypertension, as insulin 
induces the activation of the central nervous system (CNS), 
with direct action on the kidney through stimulation of 
sodium retention(26-28). However, the data from this study 
shows only a tendency of association between weight and 
biochemical alterations, such as blood glucose. Since insulin 
was not assessed in this study and it has a strong association 
with glucose levels, one can infer that, with a larger sample, 
a positive correlation could be observed between the fasting 
glucose and body weight.

Despite the limited sample of the study, a positive 
correlation was found for diastolic blood pressure and 
blood glucose. These data indicate the importance of 
controlling biochemical and hemodynamic parameters in 
this population, since there is evidence that blood glucose 
elevation is associated with increase in cardiovascular 
risk and glucose intolerance, with the atherosclerotic 
process(25-28).  

In this study the elderly’s BMI was classified according 
to Lipschitz(10), whose cut-off points for overweight/
obesity are higher than the ones for the adult population, 
usually adopted by the WHO (1998), but even so, a high 
percentage of overweight was found in the investigated 
group. Researches demonstrate that weight gain increases 
the occurrence of factors involved in the MS, and implies 
increased cardiovascular and metabolic risk(18,20,28).  

Thus, it stands out the importance of assessing the 
MS prevalence and observe the relationship of the various 
risk factors associated with cardiovascular events, such as 
glycemic disorders, high level of triglycerides, overweight, 
abdominal obesity and increased systemic arterial pressure 
values.

The results identified in this study may support the 
formulation of policy programs and effective public actions 
for control of the risk factors associated with the MS, with 
incentive to improve the elderly’s quality of life.

As the study limitation, it should be noted that the 
study group was part of the Hiperdia Program, held within 
the Family Health Strategy, and therefore, necessarily 
composed of hypertensive and/or diabetic individuals, 
which are, in consequence, more exposed and have the 
greatest potential to meet the MS diagnostic criteria. This 
fact should be considered a selection bias in this research 
and a study limitation.

CONCLUSION

There was a high prevalence of MS, the highest 
being among women in the studied sample, and positive 
associations between anthropometric, biochemical and 
hemodynamic variables, which shows the need for effective 
monitoring and control of these cardiovascular risk factors.
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