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Abstract

Introduction: The Non Communicable 
Diseases (NCD) are the main causes of 
death in, having known, avoidable the Risk 
Factor (RF) and susceptible to intervention. 
Objective: Identify the prevalence of RF and 
protection for NCD in the Belo Horizonte, 2008. 
Methodology: Data were analyzed from Vigitel, 
in Belo Horizonte, 2008. They are presented 
to the frequencies of RF according to gender, 
schooling, and calculated the p-value and the 
PR. Results: Men showed more frequencie  
in the following RF: higher consumption of 
meat and milk with fats, soft drinks, abusive 
consumption of alcohol, drive after drinking, 
ex-smokers. Men presented in relation to 
protective factors statistically significant 
differences in consumption of beans and 
leisure-time physical activity. Women had 
the highest frequencies in the consumption 
of fruits and vegetables, protection against 
ultraviolet radiation, self-assessment of health 
as poor, and declared more morbidities such 
as: arterial hypertension, dyslipidemia, 
asthma and osteoporosis. Adults with low 
levels of education compared with high 
education (reference) presented the following 
PR: smoke PR 2.09 (95%CI 1.43  –  3.05); 
consumption of 20 cigarettes and more PR 
2.54 (95%CI 1.19 – 5.43); overweight PR 1.27 
(95%CI 1.02 – 1.56); obesity PR 1.6 (95%CI 
1.04 – 2.47); consumption of soft drinks PR 
2,07 (95%CI 1.51 – 2.83); consumption of 
fruit and vegetable intake PR 0.53 (95%CI 
0.40 – 0.72); consumption of beans PR 1.15 
(95%CI 1.05 – 1.27); watch TV PR 1.33 (95%CI 
1.00 – 1.77); driving after alcohol consumption 
PR 0.14 (95%CI 0.04 – 0.53); hypertension 
PR 1.75 (95%CI 1.37 – 2.24); diabetes PR 
2.24 (95%CI 1.23 – 4.09). Conclusion: The 
telephone surveys are an important method to 
monitor the distribution of risk and protective 
factors in the population and to permit 
to orient health promotion programs and 
prevention.

Keywords: Risk Factors. Non Communicable 
Diseases. Health Insurance. Monitoring. 
Surveillance. 
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Introduction

A change in the characteristics of diseases 
was observed among the population, with 
a reduction of infectious disease and an 
increase of non-communicable chronic 
disease (NCCD). The NCCD are responsible 
for more than 72% of the deaths in Brazil, 
with the cardiovascular disease (CVD) being 
the main cause of death, representing almost 
one-third of the deaths in the country1. 
The NCCD are distinguished due to their 
high prevalence and for having risk factors 
(RF) that are possible to avoid, prevent and 
control2.

Individuals who possess risk factors 
become the main target of disease and hazard 
prevention practices, as well as the health 
promotion practices. The objective of these 
practices is to attain quality of life and reduce 
health risks, providing improvements in the 
way of living3–5.

Regarding NCCD, it becomes necessary 
to identify the frequency and distribution of 
risk factors in the population to direct action 
and guide policies of health promotion. Health 
surveillance is an important strategy in the 
supervision of risk factors in the population 
and identification of priority population to 
direct action1,5,6.

Population survey is the strategy that is 
most used in the monitoring of risk factors. 
This is one of the most traditional methods 
used to get information on the health-disease 
process of the population7,8.

The United States conduct a system of 
surveillance by phone interviews, called as 
Behavioral Risk Factor Surveillance System 
(BRFSS). It was created in 1984 by the Centers 
of Disease Control and Prevention of the 
United States, and is the oldest system of sur-
veillance by phone interview in the world9.

In Brazil, the risk factors and NCCD pro-
tection monitoring of the entire population 
was initiated by the Ministry of Health in 2003, 
by means of domiciliary and complemented 
survey in 2006, in all the state capitals and 
federal district, by means of the Risk Factors 
Surveillance and Chronic Disease Protection 
through Phone Survey (VIGITEL) program5,8.

Resumo

Introdução: As Doenças Crônicas Não 
Transmissíveis (DCNT) são as principais 
causas de morte, tendo os Fatores de Risco 
(FR) conhecidos, evitáveis e passíveis de 
intervenção. Objetivo: Identificar a preva-
lência dos FR e proteção para DCNT em Belo 
Horizonte, 2008. Metodologia: Foram anali-
sados dados do Vigitel, para Belo Horizonte, 
2008. São apresentados as frequências dos 
FR segundo sexo, escolaridade, sendo cal-
culados o valor de p e a RP. Resultados: Os 
homens apresentaram maior prevalência 
dos seguintes FR: consumo de carne e leite 
com gorduras, refrigerantes, consumo abu-
sivo de bebida alcoólica, dirigir após beber, 
ex-fumantes. Homens também apresentaram 
diferenças estatisticamente significativas em 
relação aos fatores de proteção como: con-
sumo de feijão e atividade física no tempo 
livre. Mulheres apresentaram maiores fre-
quências no consumo de FVL, proteção con-
tra a radiação ultravioleta, autoavaliação de 
saúde ruim, e declararam mais morbidades 
como: HA, dislipidemia, asma e osteoporose. 
Adultos com baixa escolaridade compara-
dos com elevada escolaridade (referência) 
apresentaram as seguintes RP: fumo RP 2,09 
(IC95% 1,43 – 3,05); consumo de 20 cigarros 
e mais RP 2,54 (IC95% 1,19 – 5,43); excesso 
de peso RP 1,27 (IC95% 1,02 – 1,56); obesi-
dade RP 1,6 (IC95% 1,04 – 2,47); consumo 
de refrigerantes RP 2,07 (IC95% 1,51 – 2,83); 
consumo de FVL como recomendado RP 0,53 
(IC95% 0,40 – 0,72); consumo de feijão RP 1,15 
(IC95% 1,05 – 1,27); assistir TV RP 1,33 (IC95% 
1,00 – 1,77); dirigir após consumo de álcool RP 
0,14 (IC95% 0,04 – 0,53); hipertensão arterial 
RP 1,75 (IC95% 1,37 – 2,24); diabetes RP 2,24 
(IC95% 1,23 – 4,09). Conclusão: Os inquéritos 
telefônicos são um importante método para 
monitorar a distribuição dos FR e proteção 
na população, permitindo orientar progra-
mas de promoção à saúde e de prevenção.

Palavras-chave: Fatores de Risco. Doenças 
Crônicas. Monitoramento. Vigilância. 
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VIGITEL is a system of surveillance through 
phone that makes possible the monitoring of 
the Brazilian population for the NCCD risk 
factors. About 54.000 surveys are done annu-
ally among adults in the Brazilian capitals, by 
means of random selection of numbers from 
the landlines. This monitoring makes it pos-
sible to verify the frequencies of the main RF, 
quickly and at a low cost, and offers NCCD 
protection to the adult population5,10,11. The 
questionnaire used in the surveys approaches 
the demographic and socioeconomic charac-
teristics of feeding, physical activities, weight 
and height pattern; smoking; alcoholic con-
sumption; self-assessment of the state of 
health; cancer and related morbidity preven-
tion among others5,11.

The objective of this study was to iden-
tify the prevalence of the risk factors and 
NCCD protection, in the population of Belo 
Horizonte, in the year 2008.

Methodology

This is an epidemiologic study, descrip-
tive and transversal, on the basis of popula-
tion. The research data were collected by the 
Ministry of Health, by means of the VIGITEL 
system, from the Belo Horizonte capital in 
the year 2008.

Adults, 18 years and older, living in domi-
ciles with at least one landline available were 
interviewed. The VIGITEL system establishes 
a sample size of 2.000 surveys in adults by 
capital, so that is possible to estimate with a 
safe rate of 95% and maximum error of about 
2% points, the frequency of any risk factor in 
the adult population5,11.

In Belo Horizonte, in 2008, about 5.000 
phone lines were randomly picked, in a sys-
tematic and stratified way according to the 
region or number prefix of the phone lines, 
from registered landlines. The drafted lines 
were divided into little samples or replicas 
of 200 lines each, and were used until about 
2.000 surveys were done. The participant 
domiciles of the sample were made at the first 
contact; adults were enumerated and one of 
them was drawn for the survey5,11. In 2008, 
17 replicas of 3400 phone lines were used in 

Belo Horizonte, of which 2570 were eligible, 
and a total of 2016 surveys were carried out 
on 799 men and 1217 women. 

 VIGITEL uses specific factors of balance, 
from the socio-demographic distribution (sex, 
age, and schooling) of the census in 2000, in 
order to represent the total adult population 
of the cities. Another factor of balance, takes 
into consideration the number of phone lines 
in the same residence and the number of 
adults in the draftee residence. Other infor-
mation on methodology can be seen in other 
publications5,11.

The VIGITEL questionnaire, in 2008, had 
two parts: the first one identified the inter-
viewee, the second one had questions refer-
ring to the food, physical activity, smoking, 
alcohol consumption, self-referred morbid-
ity, self-referred weight and height, health 
situation, among other issues5.

VIGITEL 2008 data with reference to Belo 
Horizonte capital was requested from the 
Ministry of Health, Health Situation Analysis 
Department, Health Surveillance Secretariat, 
Non-communicable Diseases and Hazards 
Coordination, to the accomplishment of the 
study, which was granted.

For data processing and statistical analy-
ses, an application called STATA, version 9, 
was used employing commands that esti-
mate the confidence intervals of 95% to 
the balanced proportions by weights after 
stratification5,12. The results according to sex 
were presented in percents and its respective 
confidence intervals 95%CI, and were cal-
culated the prevalence ratio (PR) adjusted 
by school age. 

The prevalence of the following risk fac-
tors and protection was calculated: smok-
ing (individuals who smoke, independent 
of the frequency and intensity of smoking); 
ex-smokers (individuals who had smoked in 
the past and had stopped smoking, indepen-
dent of the time); more than 20 cigarettes per 
day consumption (individuals who smoked 
more than 20 cigarettes per day); abusive 
alcohol consumption (individuals who, in 
the last 30 days, had consumed, four and 
more doses of alcoholic drinks in any one 
day, if women, and five doses or more, if 
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men); driving after alcohol consumption 
(individuals who drove after consuming 
alcohol in the last 30 days); overweight 
(individuals with Index of Corporal Mass 
(IMC) equal to or more than 25 kg/m2); 
obesity (individuals with IMC equal to or 
more than 30 kg/m2); meats with fat excess 
consumption (individuals who eat fatty red 
meat or chicken meat with skin without 
removing the visible fat of the food); soda 
consumption (individuals who drink more 
than five days a week); whole milk consump-
tion (individuals who drink whole milk with 
high fat); regular consumption of fruits, 
greens and vegetables (FGV) (individuals 
who eat FGV more than five days a week); 
recommended FGV consumption (individ-
uals who consume five or more FGV daily 
portions); beans consumption (individuals 
who eat beans five or more days a week); 
physical inactivity (individuals who had not 
practiced any physical activity of leisure in 
the last three months, had not carried out 
intense physical work, had not traveled 
to work on foot or by bicycle and had not 
been responsible for the “heavy cleaning” 
of their houses); time watching television 
(TV) (individuals who spend three hours 
or more per day watching TV); sufficiently 
active during the free time (leisure) (indi-
viduals who practice physical activities of 
light or moderate intensity for at least 30 
minutes per day for five or more days a week 
or activities of vigorous intensity for at least 
20 minutes per day for three or more days 
a week); blood pressure (individuals who 
have been diagnosed with blood pressure 
earlier); diabetes (individuals who have 
previous medical diagnosis of diabetes); 
dyslipidemia (individuals who have medi-
cal diagnosis of dyslipidemia); osteoporosis 
(individuals who have medical diagnosis of 
osteoporosis); asthma, emphysema or bron-
chitis (individuals who have medical diag-
nosis of asthma, emphysema or bronchitis) 
and protection against ultraviolet rays (UV) 
(individuals who protect themselves from 
UV rays after 30 minutes of solar exposure5.

Due to our phone surveys, the free and 
clarified consent term was replaced by a 

verbal consent gotten in each phone call 
with the interviewed people. This consent 
was obtained by the Ministry of Health at the 
time of the survey. The project of VIGITEL 
implantation was approved by the Ethics in 
Research National Committee for Human 
Beings of the Ministry of Health5.

Results

Table 1 shows the percentage of adults 
by variable, 95%CI according to sex, in Belo 
Horizonte. The percentage of smokers in Belo 
Horizonte was 18.8% (95%CI 14.8 – 22.9), 
21.1% (95%CI 18.7 – 23.7) of ex-smokers 
and 7.9% (95%CI 3.9 – 11.7) of those who 
had smoked more than 20 cigarettes a day. 
Difference between the sexes was verified 
only between ex-smokers, and a predomi-
nance of men was proved. It was observed 
that 43.3% (95%CI 39.5 – 47.2) of the pop-
ulation was overweight and 12% (95%CI 
9.8 – 14.3) was obese; difference between 
the sexes was not verified for these factors.

Regarding food habits, 39.2% (95%CI 
35.7 – 42.6) of the population had consumed 
FGV regularly, 22.2% (95%CI 19.5 – 25.0) 
had consumed five or more daily portions 
of  FGV, 41.8% (95%CI 37.9 – 45.7) had con-
sumed meats with fat excess, 54.2% (95%CI 
50.3 – 58.1) had consumed whole milk, 27.5% 
(95%CI 23.4 – 31.6) had consumed soda five or 
more days a week, 82.3% (95%CI 78.9 – 85.5) 
had consumed beans regularly. Healthy food 
consumption practice, except beans, was 
higher between the women.

Regarding physical activities, in the 
population of Belo Horizonte, 16.8% (95%CI 
14.2 – 19.3) indulged in physical activity 
during free time, 16.2% (95%CI 13.8 – 18.6) 
were physically inactive and 24.3% (95%CI 
21.4 – 27.2) watched TV for three or more 
hours per day. The men practice more physical 
activity during free time (leisure).

The percentage of abusive alcoholic con-
sumption in last the 30 days and of driving 
motorized vehicles after alcohol consump-
tion was higher between men.

It was verified that 3.0% (95%CI 2.2 – 3.9) 
of the population had evaluated their health 



576 Risk factors to chronic disease: Vigitel 2008
Duarte, B.M. et al.

Rev Bras Epidemiol
2013; 16(3): 572-81

state as bad, and this percentage was higher 
among the women (4.4%, 95%CI 2.9 – 5.9).

The prevalence of blood pressure (BP) 
was 24% (95%CI 21.4 – 26.6); diabetes 4.6% 
(95%CI 3.6 – 5.7); asthma, emphysema and 
bronchitis 4.6% (95%CI 3.5 – 5.6); osteoporo-
sis 3.5% (95%CI 2.6 – 4.4) and dyslipidemia 
17.3% (95%CI 13.6 – 21.0). Women had shown 
a higher prevalence of blood pressure, asthma, 
emphysema and bronchitis, dyslipidemia and 
osteoporosis. The frequency of protection 
against UV rays was 43.6% (95%CI 39.9 – 47.3), 
and this factor was higher among women.

Tables 2 and 3 present the risk factors 
according to the schooling, adjusted by age. 
Adults with low schooling level (from 0 to 
8 years of study) when compared with those 

of high schooling (12 and more years of study) 
had presented the following prevalence ratio 
(PR) statistically significant: smoking PR 2.09 
(95%CI 1.43 – 3.05); consumption of 20 ciga-
rettes and more PR 2.54 (95%CI 1.19 – 5.43); 
overweight PR 1.27 (95%CI 1.02 – 1.56); obe-
sity PR 1.6 (95%CI 1.04 – 2.47); soda consump-
tion PR 2.07 (95%CI 1.51 – 2.83); regular con-
sumption of FGV PR 0.62 (95%CI 0.51 – 0.76); 
FGV recommended consumption PR 0.53 
(95%CI 0.40 – 0.72); meats with fat PR 1.64 
(95%CI 1.32 – 2.03); beans consumption PR 
1.15 (95%CI 1.05 – 1.27); watching TV PR 
1.33 (95%CI 1.00 – 1.77); driving after alco-
hol consumption PR 0.14 (95%CI 0.04 – 0.53); 
blood pressure PR 1.75 (95%CI 1.37 – 2.24); 
diabetes RP 2.24 (95%CI 1.23 – 4.09); asthma, 

RP: prevalence ratio.
*Weighted proportion according to the 2000 Census sociodemographic distribution of the adult population in each given state capital.
RP: Razão de prevalência.
*Percentual ponderado para ajustar a distribuição sociodemográfica da amostra VIGITEL à distribuição da população adulta da cidade no Censo Demográfico de 20005.

Table 1 - Distribution* of risk and protective factors of non communicable diseases in adult (≥ 18 year of age) in Belo 
Horizonte, by sex, VIGITEL, 2008.
Tabela 1 - Distribuição* de fatores de risco e proteção para doenças crônicas não transmissíveis em adultos (≥ 18 anos) em Belo 
Horizonte, segundo sexo, VIGITEL, 2008.

Variables
Male Female Total

p-value
PR 95%CI PR 95%CI PR 95%CI

Smokers 20.63 16.21 – 25.06 17.20 10.44 – 23.95 18.84 14.78 – 22.91 0.12
Ex-smokers 26.31 22.40 – 30.22 16.43 13.46 – 19.40 21.17 18.67 – 23.66 0.00
20 or more cigarettes a day 8.31 5.40 – 11.22 7.43 0.48 – 14.37 7.85 3.99 – 11.71 0.50
Overweight adults 46.71 41.80 – 51.62 40.24 34.24 – 46.24 43.34 39.47 – 47.21 0.10
Adults with obesity 11.49 8.11 – 14.87 12.59 9.55 – 15.63 12.06 9.81 – 14.32 0.63
Fruits, greens and vegetables regularly 32.43 27.66 – 37.20 45.37 39.93 – 50.82 39.17 35.69 – 42.64 0.00
Fruits, greens and vegetables as recommended 19.27 15.16 – 23.38 25.00 21.12 – 28.88 22.25 19.49 – 25.02 0.02
Meats with visible fat 48.56 43.61 – 53.51 35.58 29.43 – 41.74 41.81 37.88 – 45.73 0.00
Milk with fat 60.08 55.26 – 64.91 48.75 43.05 – 54.45 54.19 50.26 – 58.11 0.01
Soda five and more a week 32.60 27.58 – 37.62 22.76 16.26 – 29.27 27.48 23.39 – 31.57 0.01
Beans five or more days a week 88.12 84.92 – 91.31 76.90 71.46 – 82.35 82.28 78.98 – 85.58 0.00
Physical activity during free time (leisure) 21.33 17.03 – 25.63 12.57 10.02 – 15.12 16.77 14.23 – 19.31 0.00
Physically inactive 17.09 13.16 – 21.02 15.31 12.47 – 18.15 16.16 13.76 – 18.57 0.33
To watch television 22.39 18.29 – 26.49 26.11 21.92 – 30.31 24.33 21.42 – 27.24 0.48
Abusive consumption of alcoholic drink 30.61 26.05 – 35.17 12.76 9.95 – 15.57 21.32 18.52 – 24.11 0.00
To drive after consuming alcohol 3.49 2.15 – 4.83 0.17 -0.01 – 0.36 1.76 1.11 – 2.42 0.00
Bad health self-assessment 1.63 0.80 – 2.46 4.42 2.90 – 5.94 3.08 2.20 – 3.96 0.01
Protection against ultraviolet rays 28.69 24.44 – 32.95 57.30 51.37 – 63.23 43.58 39.86 – 47.31 0.00
Blood pressure 21.06 17.56 – 24.55 26.77 22.79 – 30.75 24.03 21.40 – 26.65 0.00
Diabetes 4.36 2.78 – 5.94 4.91 3.42 – 6.39 4.64 3.56 – 5.72 0.27
Dyslipidemia 12.68 9.98 – 15.38 21.52 15.08 – 27.95 17.28 13.56 – 21.00 0.00
Asthma, bronchitis or emphysema 2.63 1.57 – 3.69 6.33 4.55 – 8.11 4.56 3.51 – 5.61 0.00
Osteoporosis 0.95 0.10 – 1.81 5.89 4.36 – 7.42 3.52 2.65 – 4.40 0.00
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emphysema and bronchitis RP 0.42 (95%CI 
0.23 – 0.75), osteoporosis PR 5.0 (95%CI 
2.27 – 11.02) and protection against UV rays 
PR 0.65 (95%CI 0.53 – 0.80).

Discussion

NCCDs are most common diseases world-
wide, which makes it necessary to extend 
the studies about their occurrence, as well 
as the risk factors among the population1,2. 
Phone enquiry is an important method in 
monitoring the distribution of the risk fac-
tors and protection in the population and it 
helps guide health promotion programs and 
chronic disease prevention8.

Among the factors monitored in the adult 
population in Belo Horizonte, the men had 
shown statistical and significant differences 
in the following risk factors: a higher con-
sumption of meat with fat, whole milk with 
fat, soda, abusive alcohol consumption, driv-
ing after consuming alcohol, ex-smokers and 
among the protection factors: higher beans 
consumption and physical activity during free 
time. Women had shown a higher FGV con-
sumption and higher protection against the 
UV rays. Among the risk factors, women had 
declared more morbidity, as blood pressure, 
dyslipidemia, asthma and osteoporosis, and 
had presented a higher frequency of bad health 
self-assessment. Adults with low schooling 

Table 2 - Frequency distribution* of risk and protective factors of non communicable chronic diseases in adult (≥ 18 year of age) 
in Belo Horizonte, by education, VIGITEL, 2008.
Tabela 2 - Distribuição* de fatores de risco e proteção para doenças crônicas não transmissíveis em adultos (≥ 18 anos) 
em Belo Horizonte, segundo escolaridade, VIGITEL, 2008.

RP: prevalence ratio.
*Weighted proportion according to the 2000 Census sociodemographic distribution of the adult population in each given state capital.
RP: Razão de prevalência.
*Percentual ponderado para ajustar a distribuição sociodemográfica da amostra VIGITEL à distribuição da população adulta da cidade no Censo Demográfico de 20005.

Variables
Years of education

0 to 8 9 to 11 ≥ 12
PR 95%CI PR 95%CI PR 95%CI

Smokers 24.92 17.21 – 32.63 13.39 10.72 – 16.07 12.66 9.44 – 15.89
Ex-smokers 23.88 19.22 – 28.54 19.17 16.08 – 22.25 17.72 14.14 – 21.29
20 or more cigarettes a day 11.84 4.25 – 19.42 3.61 2.15 – 5.07 4.85 2.60 – 7.09
Overweight adults 50.18 43.03 – 57.32 36.43 32.48 – 40.38 37.63 32.87 – 42.38
Adults with obesity 15.95 11.58 – 20.32 7.71 5.71 – 9.72 9.47 6.54 – 12.40
Fruits, greens and vegetables regularly 33.29 27.22 – 39.36 40.52 36.47 – 44.56 51.39 46.54 – 56.25
Fruits, greens and vegetables as recommended 17.78 13.04 – 22.53 23.47 19.93 – 27.01 31.25 26.84 – 35.65
Carnes com gordura visível 47.54 40.33 – 54.75 40.90 36.81 – 44.98 29.22 24.79 – 33.66
Leite com gordura 54.29 46.89 – 61.70 58.09 54.02 – 62.17 47.70 42.85 – 52.55
Refrigerante cinco ou mais dias por semana 30.98 23.27 – 38.70 29.51 25.68 – 33.35 15.68 12.09 – 19.26
Beans five or more days a week 84.85 78.49 – 91.22 84.51 81.64 – 87.38 72.44 68.19 – 76.70
Physical activity during free time (leisure) 15.52 11.00 – 20.04 17.88 14.63 – 21.12 18.06 14.37 – 21.76
Physically inactive 14.76 10.62 – 18.90 16.00 12.78 – 19.23 19.86 15.83 – 23.90
To watch television 27.38 21.91 – 32.84 23.20 19.72 – 26.68 18.67 14.95 – 22.38
Abusive consumption of alcoholic drink 19.00 14.08 – 23.91 24.40 20.72 – 28.08 22.09 18.15 – 26.04
To drive after consuming alcohol 0.29 -0.12 – 0.71 2.79 1.26 – 4.31 3.73 1.86 – 5.61
Bad health self-assessment 3.33 1.84 – 4.82 3.12 1.78 – 4.45 2.42 0.98 – 3.85
Protection against ultraviolet rays 36.39 29.59 – 43.19 46.44 42.31 – 50.56 56.64 51.80 – 61.48
Blood pressure 32.60 27.16 – 38.05 16.34 13.49 – 19.20 15.29 11.92 – 18.65
Diabetes 6.68 4.59 – 8.76 2.95 1.72 – 4.18 2.36 1.12 – 3.61
Dyslipidemia 23.85 16.73 – 30.98 9.88 7.72 – 12.03 12.98 9.89 – 16.07
Asma, bronquite ou enfisema 2.75 1.49 – 4.01 6.99 4.77 – 9.22 5.11 3.01 – 7.20
Osteoporosis 5.66 3.89 – 7.43 2.05 1.14 – 2.95 0.65 0.18 – 1.12
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level compared with those of high schooling 
level had presented higher PR in smoking 20 
cigarettes and more a day, overweight, obesity, 
soda consumption, meats with fat consump-
tion, watching TV, blood pressure, diabetes, 
dyslipidemia, osteoporosis and lower PR in FGV 
consumption, ultraviolet rays protection and 
driving after consuming alcohol. Among the 
protection factors, individuals of low schooling 
levels are shown to eat more beans.

The differences between sex and school-
ing are important to guide the performance of 
the public policies and health professionals.

Global data show that obesity has grown 
in the world, resulting from non-healthy food 
and low levels of physical activity2.

About one in 40 people in North America 
are obese and the number is growing. In Brazil, 
the Family Budget Research (POF) estimation 
points that there are about 14% of obese peo-
ple in the country and there is an increase in 
overweight trends and obesity13. Surveys at 
Campinas show similar findings to what has 
already been found in this study14.

Phone surveys in the United States, 
as the BRFSS9, had also identified low 

Table 3 - Prevalence Ratio of risk and protective factors of non communicable diseases in adult (≥ 18 year of age) in Belo 
Horizonte, by education, VIGITEL, 2008.
Tabela 3 - Razão de Prevalência de fatores de risco e proteção para doenças crônicas não transmissíveis em adultos 
(≥ 18 anos) em Belo Horizonte, segundo escolaridade, VIGITEL, 2008.

Prevalence ratio (RP) adjusted by age.
*Weighted proportion according to the 2000 Census sociodemographic distribution of the adult population in each given state capital. 
Razão de prevalência (RP) ajustada por idade.
*Percentual ponderado para ajustar a distribuição sociodemográfica da amostra VIGITEL à distribuição da população adulta da cidade no Censo Demográfico de 20005.

Variables
Years of education

0 to 8 9 to 11 ≥ 12
PR p-value 95%CI PR p-value 95%CI PR

Smokers 2.09 0.00 1.43 – 3.05 0.98 0.90 0.71 – 1.36 1.00

Ex-smokers 1.09 0.51 0.84 – 1.43 1.21 0.13 0.95 – 1.54 1.00

20 or more cigarettes a day 2.54 0.02 1.19 – 5.43 0.66 0.20 0.35 – 1.24 1.00

Overweight adults 1.27 0.03 1.02 – 1.56 1.03 0.71 0.87 – 1.22 1.00

Adults with obesity 1.60 0.03 1.04 – 2.47 0.86 0.48 0.58 – 1.29 1.00

Fruits, greens and vegetables regularly 0.62 0.00 0.51 – 0.76 0.84 0.01 0.73 – 0.96 1.00

Fruits, greens and vegetables as recommended 0.53 0.00 0.40 – 0.72 0.78 0.02 0.64 – 0.96 1.00

Meats with visible fat 1.64 0.00 1.32 – 2.03 1.36 0.00 1.13 – 1.63 1.00

Leite com gordura 1.16 0.09 0.98 – 1.37 1.19 0.01 1.05 – 1.35 1.00

Soda five or more days a week 2.07 0.00 1.51 – 2.83 1.66 0.00 1.28 – 2.16 1.00

Beans five or more days a week 1.15 0.00 1.05 – 1.27 1.17 0.00 1.09 – 1.25 1.00

Physical activity during free time (leisure) 0.78 0.17 0.54 – 1.12 0.95 0.73 0.73 – 1.24 1.00

Physically inactive 0.72 0.06 0.52 – 1.01 0.85 0.27 0.64 – 1.14 1.00

To watch television 1.33 0.05 1.00 – 1.77 1.33 0.02 1.04 – 1.70 1.00

Abusive consumption of alcoholic drink 0.85 0.30 0.62 – 1.16 1.02 0.85 0.81 – 1.29 1.00

To drive consuming alcohol 0.14 0.00 0.04 – 0.53 0.65 0.23 0.32 – 1.31 1.00

Bad health self-assessment 1.50 0.27 0.74 – 3.03 1.50 0.28 0.72 – 3.10 1.00

Protection against ultraviolet rays 0.65 0.00 0.53 – 0.80 0.83 0.00 0.73 – 0.94 1.00

Blood pressure 1.75 0.00 1.37 – 2.24 1.21 0.16 0.93 – 1.58 1.00

Diabetes 2.24 0.01 1.23 – 4.09 1.55 0.19 0.80 – 2.98 1.00

Dyslipidemia 1.54 0.06 0.98 – 2.43 0.84 0.28 0.61 – 1.15 1.00

Asthma, bronchitis or emphysema 0.42 0.00 0.23 – 0.75 1.38 0.21 0.83 – 2.29 1.00

Osteoporosis 5.00 0.00 2.27 – 11.02 4.00 0.00 1.76 – 9.10 1.00
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FGV consumption of five daily portions 
(24%), next to what was described for Belo 
Horizonte. Literature also describes higher 
frequency of health food consumption 
between women, similar to the findings in 
Belo Horizonte13–16.

The low consumption of FGV can be a 
consequence of several factors, such as dif-
ficulty in accessing good quality food at low 
cost, besides cultural values that empha-
size on the consumption of greasy food 
and food rich in sugars, consuming food 
from fast-foods restaurants, all of which 
can be detrimental to good health4,16. Jaime 
et al.16 had found an association between 
schooling and FGV consumption. This can 
be explained by high levels of information 
that individuals have and access to foods 
with better quality and cost.

The study points that the reduction in 
the fruits, greens and vegetables prices 
could increase the consumption of these 
foods by the population17. This shows the 
importance of having public policies that 
extend to health food production13.

In the population, we found an inverse 
association between the consumption of 
meats with excess fat and the schooling level. 
In Brazil, similar data were identified14,15.

Men are described in literature as being 
most active with regard to physical activity 
practice during free time19. Physical activity 
practice in leisure is associated in literature 
with higher schooling level19; however, in Belo 
Horizonte, when adjusted by age, this effect 
disappeared. Low schooling levels had shown 
higher PR only for TV time.

The prevalence of smoking in the United 
States9 in 2007 was 18.3%, similar to the 
findings described here. The Smoking 
National Research in 2008 also found 
an association between low schooling 
levels and higher smokers prevalence20. 
Tobacco is one of the most relevant risk 
factors for chronic disease, especially, the 
cardiovascular disease and lung cancer, 
making it important to invest in public 
policies focused on the reduction of 
smoking, bringing in regulatory measures, 
marketing prohibition, increasing prices of 

tobacco products and taking educational 
measures14.

In relation to abusive alcohol consump-
tion, BRFSS data9 show a percentage of 
15.5%, lesser than the data found in Belo 
Horizonte. It was also verified that men 
had consumed more alcoholic drinks than 
women. This finding was also confirmed in 
other studies5.21.

The frequency of self-assessment on the 
state of health as “bad,” was higher among 
women, and adults with up to eight years 
of education. This finding is coherent with 
literature that points at worst evaluation of 
health between women and the aged15,22. 
Studies point at worst results regarding the 
state of health self-assessment between the 
aged, with low schooling, low income and 
carriers of chronic disease23,24.

A study on blood pressure in Brazil25 
has shown that there is no sex distinction, 
and that blood pressure increases with age 
advancement. Other studies on blood pres-
sure prevalence had also found values more 
than 20%26–29.

The data of the current study in Belo 
Horizonte, pointed at higher frequency 
of hypertension in women and prevalence of 
more than 20%. Higher self-referred preva-
lence was also identified in women for dys-
lipidemia, asthma and osteoporosis. One of 
the explanations could be higher look for 
services, and, therefore, higher chances 
of diagnosis between women30. We also 
distinguished that the methodology used 
in the current study is related to the self-
report from a previous medical diagnosis. 
Therefore, the real prevalence should be 
confirmed in future investigations with the 
use of other methodologies.

It was verified that the women and adults 
with twelve years and more of education, 
protected themselves more against the ultra-
violet rays. In Brazil, women also tended 
to adopt these measures to protect them-
selves more5.

Among the limitations of the work, we 
cited the fact of showing individuals who 
have landlines. This can reduce the participa-
tion of the low income population, especially 
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in the poorest regions of the city. However, 
Belo Horizonte has a high coverage of fixed 
telephones, which reduces the problem. 
Moreover, the use of after stratification fac-
tors, corrects the estimations and minimizes 
possible differences5. Comparative studies 
between phone and domiciliary surveys car-
ried out in Belo Horizonte had shown preva-
lence very close31.

Considering the schooling level as a proxy 
of the population’s socioeconomic condition, 
this level contributed to analyzing the popula-
tion’s condition of life and situation of health32. 
Thus, it was verified that the population of low 

schooling level presented less healthy way of 
life. The schooling level and the social envi-
ronment have an influence on the behavior, 
and measures of health promotion, such as 
health food access, physical spaces access that 
promote physical activity practice, regulatory 
measures related to tobacco and alcohol, feed-
ing and mass education, favor the individual 
choices of health habits4. The monitoring of 
the risk factors helps in identifying the popu-
lation that is most vulnerable and has higher 
risk for the development of NCCD, support-
ing actions of disease prevention and health 
hazards and reducing inequalities.
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