
Rev Saúde Pública 2009;43(Supl. 2)

Lígia Araujo MartiniI

Erly Catarina de MouraII,III

Luana Caroline dos SantosIV

Deborah Carvalho MaltaIII,V

Marcelo de Medeiros PinheiroVI

I Departamento de Nutrição. Faculdade de 
Saúde Pública. Universidade de São Paulo. 
São Paulo, SP, Brasil 

II Núcleo de Pesquisas Epidemiológicas em 
Nutrição e Saúde. Universidade de São 
Paulo. São Paulo, SP, Brasil

III Coordenação Geral de Doenças e Agravos 
Não Transmissíveis. Secretaria de Vigilância 
em Saúde. Ministério da Saúde. Brasília, 
DF, Brasil

IV Curso de Nutrição. Departamento de 
Enfermagem Materno-Infantil e Saúde 
Pública. Universidade Federal de Minas 
Gerais (UFMG). Belo Horizonte, MG, Brasil

V Departamento de Enfermagem Materno-
Infantil e Saúde Pública. Escola de 
Enfermagem. UFMG. Belo Horizonte, MG, 
Brasil

VI Disciplina de Reumatologia. Departamento 
de Clinica Médica. Universidade Federal de 
São Paulo. São Paulo, SP, Brasil

Correspondence:
Lígia Araujo Martini 
Departamento de Nutrição
Faculdade de Saúde Pública – USP
Av. Dr. Arnaldo, 715 
01246-904 São Paulo, SP, Brasil
E-mail: lmartini@usp.br 

Received: 11/28/2008
Revised: 7/29/2009
Approved: 8/27/2009

Prevalence of self-reported 
diagnosis of osteoporosis in 
Brazil, 2006

ABSTRACT

OBJECTIVE: To estimate the prevalence of self-reported osteoporosis (with 
previous medical diagnosis) and the associated risk and protection factors.

METHODS: A cross-sectional study was carried out, based on data from the 
system Vigilância de Fatores de Risco e Proteção para Doenças Crônicas 
por Inquérito Telefônico (VIGITEL – telephone-based surveillance of risk 
and protective factors for chronic diseases). A total of 54,369 individuals 
aged ≥ 18 years living in homes served by at least one fi xed telephone line 
in Brazilian state capitals and the federal district in 2006 were interviewed. 
Estimates of osteoporosis in relation to socioeconomic and behavioral 
factors and the body mass index were stratifi ed according to sex. The risk 
of occurrence of osteoporosis was calculated for each variable separately 
and through a multivariate model, taking the odds ratio to be a proxy for the 
prevalence ratio.

RESULTS: The reported prevalence of osteoporosis was 4.4%, predominantly 
among women (7.0%) ≥ 45 years of age whose marital status was not single and 
who were former smokers. Among men, age > 65 years, married or widowed 
status and sedentarism were positively associated with this outcome.

CONCLUSIONS: Among the factors associated with osteoporosis, modifi able 
characteristics relating to disease prevention were highlighted, such as physical 
activity and smoking habits.

DESCRIPTORS: Osteoporosis, epidemiology. Risk Factors. Chronic 
Disease, prevention & control. Health Surveys. Brazil. Telephone 
interview.

en_RSP43_S2.indb   1en_RSP43_S2.indb   1 13/11/2009   15:49:4913/11/2009   15:49:49



2 Prevalence of osteoporosis in Brazil Martini LA et al

The aging of the Brazilian population is refl ected in 
the current total of more than 16 million individuals 
over the age of 60 years. This number is projected to 
exceed 50 million in 2050.a Consequently, the chances 
of occurrences of age-related diseases among the pop-
ulation, such as osteoporosis, are increasing.

Racial and genetic, anthropometric, sociocultural, eco-
nomic, nutritional and lifestyle differences, along with 
the way in which public healthcare resources are used 
in different countries around the world, contribute to-
wards explaining the divergences in the incidence and 
prevalence of osteoporosis.

A survey conducted in Latin America estimated that 
the prevalence of osteoporosis in the vertebrae was 
between 12% and 18% and in the proximal femur, be-
tween 8% and 22%, among women over the age of 50 
years.9 Clark et al6 estimated a prevalence of vertebral 
fractures of 11.2% in a random sample of 1,922 wom-
en over the age of 50 years, in fi ve Latin American 
countries, including Brazil.

In São Paulo, in a study on 301 individuals over the 
age of 70 years, the prevalence of osteoporosis was 
found to be between 22% and 33% among women 
and between 6% and 16% among men.3 Among the 
risk factors most associated with low bone density, 
advanced age, low consumption of dairy products 
and daily consumption of alcoholic drinks have been 
highlighted. On the other hand, high body mass in-
dex (BMI ≥ 30 kg/m2) and daily physical activity last-
ing more than 30 minutes perform a protective role.b 
However, the prevalence of osteoporosis and factors 
associated with it among the Brazilian population 
have not been fully clarifi ed.

The aim of the present study was to estimate the fre-
quency of self-reported osteoporosis (with a previous 
medical diagnosis) and associated factors.

METHODS

This was a cross-sectional study based on data from 
the system of telephone-based surveillance of risk and 
protective factors for chronic diseases (Vigilância de 
Fatores de Risco e Proteção para Doenças Crônicas 
por Inquérito Telefônico, VIGITEL), in 2006. The de-
sign, sampling and methodological details of this sys-
tem have been described in other studies.10,c

INTRODUCTION

a Instituto Brasileiro de Geografi a e Estatística [homepage na internet]. População. Projeção da População. Brasília: 2007 [cited 2007 Nov 12]. 
Available from: http:// http://www.ibge.gov.br/home/estatistica/populacao/projecao_da_populacao/2008/default.shtm
b National Institute of Health. Osteoporosis prevention, diagnosis and therapy. Consensus Statement Online. USA. 2000 [Internet]. [cited 2007 
Nov 12]. Available from: http://www.micromri.com/uploads/File/Osteoporosis%20consensus%20statement%20by%20NIH.pdf
c Ministério da saúde. Secretaria de Vigilância à Saúde. VIGITEL: vigilância de fatores de risco e proteção para doenças crônicas por inquérito 
telefônico. Brasília; 2007. (Série G. Estatística e Informação em Saúde).

The sampling procedures used in VIGITEL had the 
aim of obtaining probabilistic samples of individu-
als aged ≥ 18 years who were living in Brazilian state 
capitals and the Federal District, in households with 
a fi xed telephone line. Interviews were conducted by 
telephone with 54,369 individuals (21,294 men and 
33,075 women).c The interviews included questions 
about demographic and socioeconomic characteris-
tics; dietary patterns; details about physical activity; 
and occurrences of chronic non-transmittable diseas-
es. In addition, the interviewees were asked to declare 
their weight and height, consumption of cigarettes and 
alcoholic drinks, self-assessed general state of health 
and any medical diagnoses of arterial hypertension, 
diabetes, high cholesterol or osteoporosis.

In the present study, the frequency of osteoporosis was 
estimated, based on a previous medical diagnosis, and 
the associated factors. The selection of these factors 
took into account the defi nition proposed by the World 
Health Organization (WHO) for diagnosis, prevention 
and treatment of diseases.b Thus, the following were 
included: age (18-24, 25-34, 35-44, 45-54, 55-64 or 
≥ 65 years); skin color (white or nonwhite); weight at 
20 years of age (quartiles, with cut-off points at 58, 65 
and 72 kg for men and 48, 52 and 58 kg for women); 
height (quartiles, with cut-off points at 167, 172 and 
177 cm for men and 155, 160 and 165 cm for women); 
nutritional status at 20 years of age and currently (low 
weight, normal weight, overweight or obese, accord-
ing to BMI); smoking (never smoked, former smoker 
or smoker, independent of the number of cigarettes); 
sedentarism (yes or no) and leisure physical activity 
(yes or no); and dietary habits.

Sedentarism was defi ned as situations in which the 
interviewee had not practiced any leisure physical 
activities over the preceding three months, did not 
make any vigorous physical exertions at work, did 
not go to work on foot or by bicycle, and did not do 
any heavy cleaning at home. Physical activity prac-
tices were defi ned as follows: light or moderate activ-
ity (minimum of 30 minutes on fi ve or more days a 
week) or vigorous activity (minimum of 20 minutes 
on three or more days a week).

The dietary habits included: consumption of dairy 
products, red meat with fat or chicken with skin (cat-
egorized as yes or no); salt consumption was defi ned 
as no, yes or yes sometimes; adequate consumption of 
fruits and vegetables (yes or no, according to whether 
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the reported intake of these foods was more than fi ve 
times a day); and regular consumption of fruits and 
vegetables (yes or no, according to whether the report-
ed intake of these foods was on fi ve or more days per 
week). In addition, the number of years of schooling 
(0-8, 9-11 or 12 or more years of study) and marital 
status (single, married, separated or divorced, or wid-
owed) were included.

The frequency of self-reported osteoporosis was cal-
culated for each category of the variables studied. 
Afterwards, the risk of occurrence of osteoporosis 
was calculated for each variable individually, using 
a logistic regression model. All the analyses were 
stratifi ed according to sex and adjusted for all the 
variables that potentially could interfere with the oc-
currence of osteoporosis.

All the estimates considered three weighting factors: 
number of telephone lines in the home, number of 
adults in the home and the ratio of certain categories 
between the 2000 demographic census and VIGITEL 
fi ndings. For the whole population, the ratio of the pro-
portion of adults in each city between the demographic 
census and the VIGITEL fi ndings was added in.

To process the data, the SPSS software application, 
version 13, was used.

Because this survey consisted of telephone interviews, 
the free and informed consent statement was replaced 
by verbal consent that was obtained at the time of the 
telephone contact with the interviewees. The VIGI-
TEL project was approved by the Ministry of Health’s 
Comissão de Ética em Pesquisa em Seres Humanos 
(Ethics Committee for Research on Human Beings).

RESULTS

Out of the 54,369 individuals interviewed, 4.4% said 
that they had been medically diagnosed with osteo-
porosis, especially women (7% versus 1.3% among 
the men). Reported osteoporosis increased signifi -
cantly with age. Among the individuals with lower 
schooling level, osteoporosis reached 6.1% of the 
total population and around 10% of the women with 
up to eight years of schooling. It was observed that 
diagnoses of osteoporosis were predominantly re-
ported by individuals of white skin color, particularly 
the women (7.9%). Among widows, it reached 25% 
of the women (Table 1).

Table 1. Percentagesa of individuals aged ≥ 18 years who reported that they had previously received a medical diagnosis of 
osteoporosis, according to sex and sociodemographic variables. Brazil, 2006. (N = 54,369)

Variable
Total Male Female

% 95% CI % 95% CI % 95% CI

Age (years)

18 to 24 0.9 0.7;1.0 0.6 0.4;0.8 1.1 0.8;1.4

25 to 34 0.7 0.5;0.8 0.4 0.3;0.6 0.9 0.7;1.1

35 to 44 1.4 1.2;1.6 0.9 0.7;1.2 1.8 1.5;2.2

45 to 54 5.2 4.7;5.7 2.0 1.5;2.4 8.0 7.2;8.8

55 to 64 12.0 11.1;12.9 2.8 2.1;3.5 19.2 17.7;20.7

≥65 22.0 20.9;23.2 5.1 4.1;6.2 32.7 31.0;34.4

Schooling level (years)

0 to 8 6.1 5.8;6.4 1.8 1.5;2.0 9.9 9.4;10.4

9 to 11 2.4 2.2;2.7 0.7 0.5;0.9 3.8 3.4;4.2

≥12 2.5 2.2;2.8 1.2 0.9;1.5 3.7 3.1;4.2

Skin color

White  5.2 4.9;5.5 1.6 1.3;1.8 7.9 7.5;8.4

Nonwhite 3.9 3.7;4.1 1.2 1.1;1.4 6.3 5.9;6.7

Marital status

Single 1.5 1.3;1.6 0.4 0.3;0.5 2.4 2.1;2.7

Married 4.5 4.3;4.8 2.0 1.7;2.2 7.0 6.6;7.4

Separated/Divorced 6.1 5.2;6.9 1.3 0.6;1.9 8.9 7.6;10.1

Widowed 22.2 20.6;23.7 2.7 1.0;4.4 25.0 23.3;26.7

Total 4.4 4.2;4.6 1.3 1.2;1.5 7.0 6.7;7.3
a Weighted percentage, to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult 
population in each city according to the 2000 demographic census, taking into account the population weight of each city.
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The highest frequency of osteoporosis was observed 
in the groups in the lowest quartile of weight, height 
and nutritional status at 20 years of age, and among 
currently obese individuals, former smokers, seden-
tary individuals and those who had not been practic-
ing physical activities during leisure time (Table 2). 
Furthermore, the frequency was 9.3% among female 
former smokers and 5.2% among female smokers.

Osteoporosis was reported more frequently by women 
whose diet included habitual consumption of dairy 
products, adequate consumption of fruits and vegeta-

bles, and regular consumption of fruits; and by both 
men and women who reported that they did not habit-
ually consume red meat with fat or chicken with skin, 
and who reported regular consumption of cooked veg-
etables and greens (Table 3).

Among the men, the odds ratio (OR) adjusted for con-
founding variables showed that age of 65 years or over, 
married status or living in a stable partnership, wid-
owed status and sedentary habits were associated with 
reported osteoporosis. Higher schooling levels, normal 
weight at 20 years of age, height in the third quartile 

Table 2. Percentagea of individuals aged ≥ 18 years who reported that they had previously received a medical diagnosis 
of osteoporosis, according to sex and risk factors for osteoporosis currently and at the age of 20 years. Brazil, 2006. (N = 
54,369)

Variable
Total Male Female

% 95% CI % 95% CI % 95% CI

Weight at 20 years of age

1st quartile 5.4 5.0;5.9 2.2 1.7;2.6 8.7 7.8;9.5

2nd quartile 3.0 2.7;3.4 1.1 0.8;1.4 5.7 4.9;6.5

3rd quartile 3.9 3.5;4.4 1.3 1.0;1.7 6.5 5.7;7.3

4th quartile 2.6 2.2;3.0 1.0 0.7;1.3 4.4 3.6;5.1

Height

1st quartile 6.1 5.7;6.5 2.0 1.6;2.3 10.2 9.5;11.0

2nd quartile 4.1 3.8;4.5 1.1 0.9;1.4 7.0 6.4;7.5

3rd quartile 3.3 2.9;3.6 0.8 0.5;1.0 5.4 4.8;6.0

4th quartile 3.0 2.7;3.3 1.3 1.0;1.6 4.7 4.2;5.3

Nutritional status at 20 years of age

Low weight 6.0 5.3;6.7 2.5 1.8;3.3 7.9 6.9;8.8

Normal weight 3.3 3.1;3.6 1.1 0.9;1.3 6.1 5.6;6.6

Overweight 3.1 2.5;3.8 2.0 1.4;2.6 5.9 4.2;7.5

Obese 3.3 1.7;4.9 1.5 0.0;3.0 5.3 2.4;8.2

Current nutritional status

Low weight 4.1 3.2;5.0 1.6 0.5;2.7 5.0 3.8;6.1

Normal weight 3.5 3.3;3.7 1.4 1.2;1.6 5.3 5.0;5.7

Overweight 4.3 4.0;4.6 1.1 0.9;1.3 8.4 7.7;9.0

Obese 7.1 6.4;7.7 1.8 1.3;2.3 12.1 10.9;13.3

Smoking

Never smoked 4.5 4.2;4.7 1.1 0.9;1.2 6.7 6.4;7.1

Former smoker 5.2 4.8;5.6 1.8 1.5;2.1 9.3 8.5;10.1

Current smoker 3.0 2.7;3.4 1.5 1.2;1.8 5.2 4.5;5.9

Sedentarism

No 3.8 3.6;4.0 0.9 0.7;1.0 5.7 5.4;6.0

Yes 5.8 5.4;6.1 2.0 1.8;2.3 12.1 11.3;12.9

Physical activities during leisure time

No 4.6 4.4;4.8 1.4 1.3;1.6 7.1 6.8;7.4

Yes 3.3 2.9;3.6 1.0 0.7;1.3 6.3 5.5;7.1
a Weighted percentage, to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult 
population in each city according to the 2000 demographic census, taking into account the population weight of each city.
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and current nutritional status of not being in the low 
weight category were protection factors (Table 4).

Among the women, after statistical adjustments, the 
main factors associated with reported osteoporosis 
were age over 45 years, non-single status, height in the 
third quartile and former smoker status. With advanc-
ing age, there was a gradual increase in the risk. Higher 
schooling levels and nonwhite skin color (black or 
mixed) were identifi ed as protection factors (Table 5).

DISCUSSION

The present study updates the characterization of os-
teoporosis in Brazil and shows its frequency and asso-
ciated factors. The data presented are approximations 
for prevalence, since they were based on reported 
medical diagnoses of osteoporosis. Thus, the data 
represent more the access to healthcare services than 
the real prevalence of the disease. In this way, the fre-
quency of the disease may have been underestimated.

The present study confi rms that osteoporosis mainly 
affects postmenopausal white women with a reported 
previous smoking habit and lower schooling level.3,4,7

In Europe, the United States and Japan, osteoporosis 
affects around 75 million people8 and it is estimated 
that more than eight million hip fractures will occur 
over the next 50 years.8,a In Brazil, Siqueira et al15 
found from a sample of more than 3,000 individuals 
that the prevalence of fractures among the population 
of Pelotas (southern region) was 28.3%.15 Recently, 
the Brazilian Osteoporosis Study (BRAZOS)13 showed 
that around 6% of the Brazilian population over the 
age of 40 years reported having a medical diagnosis 
of osteoporosis. However, low-impact fractures were 
reported by 15.1% of the women and 12.8% of the 
men, thus confi rming that the frequency of reported 
osteoporosis may have been underestimated.

Cauley et al4 evaluated the risk of fractures among al-
most 160,000 women who took part in the Women’s 
Health Initiative and observed that ethnicity gave 
rise to different risk factors. The principal predictor 
for fractures among black women was completion 
of schooling up to at least high school level. Among 
Hispanics, it was short height, and among Asians, it 
was advanced age. On the other hand, among white 
women, several characteristics were associated, such 
as advanced age, lower schooling level and smoking. 

Table 3. Percentagea of individuals aged ≥ 18 years who reported that they had previously received a medical diagnosis of 
osteoporosis, according to sex and dietary practices. Brazil, 2006. (N = 54,369)

Diet variable (consumption)
Total Male Female

% 95% CI % 95% CI % 95% CI

Habitual milk and dairy product intake

No 3.1 2.8;3.4 1.1 0.9;1.4 4.8 4.3;5.3

Yes 4.8 4.6;5.0 1.4 1.2;1.6 7.7 7.3;8.0

Habitual consumption of red meat with fat or chicken with skin

No 5.5 5.3;5.8 1.6 1.4;1.8 7.8 7.5;8.2

Yes 2.6 2.4;2.8 1.1 0.9;1.3 5.0 4.5;5.4

Habitual consumption of added salt

No 4.5 4.2;4.7 1.5 1.3;1.7 6.9 6.4;7.3

Yes, sometimes 4.4 4.2;4.7 1.2 1.0;1.4 7.1 6.7;7.5

Yes 3.9 3.3;4.5 1.6 1.1;2.1 6.9 5.7;8.0

Adequate consumption of fruits and vegetables (≥ 5 times a day)

No 4.2 4.0;4.4 1.3 1.2;1.5 6.8 6.5;7.1

Yes 6.7 5.9;7.4 1.5 0.9;2.2 9.0 7.9;10.0

Regular consumption of fruits (≥ 5 days a week)

No 3.0 2.8;3.2 1.2 1.0;1.4 5.0 4.7;5.4

Yes 6.2 5.9;6.5 1.6 1.3;1.9 8.9 8.4;9.4

Regular consumption of vegetables and greens (≥ 5 days a week)

No 4.7 4.4;4.9 1.5 1.3;1.7 7.8 7.4;8.2

Yes 4.0 3.8;4.3 1.0 0.8;1.3 6.2 5.8;6.6
a Weighted percentage, to adjust the sociodemographic distribution of the VIGITEL sample to the distribution of the adult 
population in each city according to the 2000 demographic census, taking into account the population weight of each city.

a National Institute of Health. Osteoporosis prevention, diagnosis and therapy. Consensus Statement Online. USA. 2000 [Internet]. [cited 2007 
Nov 12]. Available from: http://www.micromri.com/uploads/File/Osteoporosis%20consensus%20statement%20by%20NIH.pdf
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Table 4. Odds ratio (OR) and 95% confi dence interval for osteoporosis among men in the adult population sample from the 
Brazilian state capitals and Federal District, according to selected variables. Brazil, 2006

Characteristic
OR OR

Crude 95% CI Adjusteda 95% CI

Age (years)

18 to 24 1 1

25 to 34 0.717 0.432;1.190 0.518 0.261;1.028

35 to 44 1.578 1.016;2.453 0.840 0.426;1.655

45 to 54 3.400 2.248;5.143 1.023 0.506;2.068

55 to 64 4.857 3.162;7.459 1.693 0.833;3.443

≥65 9.087 6.090;13.559 3.053 1.505;6.191

Schooling level (years)

0 to 8 1 1

9 to 11 0.380 0.279;0.518 0.610 0.414;0.900

≥ 12 0.671 0.496;0.908 0.637 0.419;0.958

Skin color

White 1 1

Black and mixed 0.78 0.62;0.98 0.933 0.687;1.269

Others 0.79 0.50;1.23 1.062 0.578;1.951

Marital status

Single 1 1

Married or in a partnership 5.166 3.662;7.287 2.989 1.721;5.191

Separated or divorced 3.322 1.809;6.100 1.531 0.631;3.712

Widowed 7.113 3.460;14.623 2.890 1.141;7.323

Height

1st quartile 1 1

2nd quartile 0.576 0.434;0.765 0.740 0.511;1.071

3rd quartile 0.396 0.278;0.565 0.279 0.159;0.490

4th quartile 0.669 0.505;0.886 1.271 0.873;1.851

Nutritional status at 20 years of age

Low weight 1 1

Normal weight 0.433 0.303;0.679 0.480 0.325;0.708

Overweight 0.789 0.505;1.233 0.952 0.576;1.573

Obese 0.586 0.207;1.665 0.659 0.222;1.952

Current nutritional status

Low weight 1 1

Normal weight 0.859 0.425;1.737 0.399 0.178;0.896

Overweight 0.695 0.340;1.422 0.283 0.123;0.652

Obese 1.100 0.523;2.317 0.371 0.153;0.901

Smoking

Never 1 1

Former smoker 1.737 1.359;2.219 0.818 0.584;1.147

Current smoker 1.410 1.064;1.869 1.020 0.694;1.498

Sedentarism

No 1 1

Yes 2.298 1.844;2.862 2.102 1.560;2.831

Physical activity during leisure time

No 1

Yes 0.753 0.607;0.936 1.006 0.746;1.3569
a Adjusted for all the other variables
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Table 5. Odds ratio (OR) and 95% confi dence interval for osteoporosis among women, according to selected variables. Brazil, 
2006. (N = 54,369)

Characteristic
Prevalence of osteoporosis

OR Bruto OR Ajustadoa

Age (years) 95% CI 95% CI

18 to 24 1 1

25 to 34 0.829 0.589;1.168 0.980 0.566;1.698

35 to 44 1.664 1.226;2.259 1.524 0.896;2.592

45 to 54 7.770 5.955;10.137 6.983 4.261;11.446

55 to 64 21.340 16.443;27.694 15.437 9.379;25.407

≥65 43.488 33.726;56.077 39.593 23.962;65.422

Schooling level (years)

0 to 8 1 1

9 to 11 0.364 0.323;0.410 0.949 0.784;1.150

≥12 0.345 0.294;0.405 0.755 0.601;0.947

Skin color

White 1 1

Black and mixed 0.83 0.76;0.91 0.939 0.800;1.103

Others 0.48 0.39;0.60 0.442 0.285;0.685

Marital status

Single 1 1

Married or in a partnership 2.986 2.594;3.437 1.465 1.153;1.862

Separated or divorced 3.870 3.170;4.723 1.430 1.031;1.983

Widowed 13.278 11.366;15.512 1.642 1.230;2.193

Height

1st quartile 1 1

2nd quartile 0.655 0.581;0.740 0.882 0.726;1.070

3rd quartile 0.499 0.435; 0.573 0.632 0.499;0.801

4th quartile 0.434 0.376;0.502 1.071 0.849;1.352

Nutritional status at 20 years of age

Low weight 1 1

Normal weight 0.762 0.650;0.895 1.013 0.839;1.223

Overweight 0.734 0.530;1.071 0.920 0.627;1.350

Obese 0.658 0.366;1.186 0.821 0.417;1.617

Current nutritional status

Low weight 1 1

Normal weight 1.078 0.838;1.386 0.894 0.561;1.425

Overweight 1.742 1.350;2.248 0.772 0.478;1.248

Obese 2.635 2.021;3.436 0.873 0.528;1.443

Smoking

Never 1 1

Former smoker 1.415 1.272;1.575 1.313 1.093;1.577

Current smoker 0.753 0.645;0.879 0.973 0.749;1.264

Sedentarism

No 1 1

Yes 2.263 2.056;2.491 0.968 0.805;1.163

Physical activity during leisure time

No 1

Yes 0.954 0.865;1.052 0.862 0.731;1.016
a Adjusted for all the other variables 
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Excess weight was negatively associated with the risk 
of fractures. Moreover, the presence of eight or more 
risk factors doubled the chance of fractures, compared 
with the women with four risk factors or fewer.4

In Brazil, the factors associated with reduced bone 
mineral density were evaluated among 413 white 
women over the age of 59 years who were attended 
at a healthcare clinic in the municipality of Santos 
(southeastern region).7 It was shown that BMI, regu-
lar milk intake and practicing physical activity during 
leisure time had a protective role in relation to bone 
density. Pinheiro et al12 studied 275 postmenopausal 
white women and concluded that the main risk fac-
tors associated with low-impact fractures were a fam-
ily history of hip fractures, low weight and advanced 
age. In the present study, there was greater frequency 
of osteoporosis among the individuals in the lowest 
quartiles of weight and height at the age of 20 years, 
and among those classifi ed as low weight. Neverthe-
less, considering the current nutritional status, there 
was greater prevalence among obese individuals.

The relationship between body weight and osteopo-
rosis has been greatly discussed,11,14 since the action 
of weight on bone mass can be explained through its 
principal components (lean and fat mass). Body fat 
seems to be a protective factor against fractures and 
also involves hormonal mechanisms. Increased serum 
levels of estrogen, leptin, insulin, preptin and amylin, 
in obese individuals, may act directly and/or indirectly 
on the activity of osteoblasts and osteoclasts, thereby 
causing increased bone mass.11 Lean mass has a ben-
efi cial effect on bone mass, especially through the 
piezoelectric effect.14

Height is also a factor frequently associated with os-
teoporosis and fractures, since it is an indicator of 
bone size. Men present greater bone density and lower 
incidence of fractures than women. Greater bone min-
eral density can be attributed to greater bone diameter, 
particularly for the femur, and thus lower risk of frac-
tures than in a bone of smaller diameter.2 In the pres-
ent study, medium height in both men and women was 
associated with osteoporosis.

Although most individuals with previous reports of 
osteoporosis were sedentary, only the men presented 
an association between sedentarism and osteoporo-
sis. In the BRAZOS study,13 sedentarism was identi-
fi ed in 76% of the population and was signifi cantly 
associated with greater risk of fractures due to bone 
fragility, in both sexes.

The interviewees’ dietary habits showed an effect 
known as reverse causality, in which individuals who 
reported the presence of osteoporosis also reported 
greater and more adequate intake of milk and dairy 
products and fruits and vegetables. The main expla-
nation for this is based on changes in lifestyle habits 

after receiving the medical diagnosis of osteoporo-
sis, probably as a result of receiving guidance from 
healthcare professionals. It also needs to be borne in 
mind that in a cross-sectional study, questions relat-
ing to reverse causality cannot be precisely assessed. 
Nonetheless, the data from the present study indicate 
that these changes in dietary habits may be benefi cial, 
given that milk and dairy products (because of their 
calcium content) and fruit and vegetable consumption 
are promoters of bone health.1,5,16,17 Fruits and vege-
tables are foods with recognized properties for pre-
venting various chronic non-transmittable diseases, 
including osteoporosis, mainly because of their high 
content of vitamins and minerals such as vitamin K, 
potassium and magnesium.17 In a general manner, di-
ets that are rich in fruits and vegetables promote an 
alkaline environment, thus reducing the demand for 
calcium ions from the skeleton to buffer the acidic ef-
fect caused by excessive protein intake.1

Studies among Chinese women have shown the rela-
tionship between milk and dairy product consumption 
and prevention of osteoporosis and fractures. In the 
study by Chee et al,5 Chinese women aged between 
55 and 65 years received dietary supplementation 
with powdered milk (equivalent to 1,200 mg of cal-
cium) for 24 months. The authors observed a signifi -
cant reduction in bone loss in the group that received 
supplementation.5 Subsequently, Ting et al16 evaluated 
the bone density of these women 21 months after end-
ing the study and found that the group that received 
supplementation did not show any signifi cant loss of 
bone density in relation to the start of the study, except 
in the lumbar spine. Furthermore, the women who re-
ceived supplementation showed higher daily calcium 
intake even after the end of the study.

With regard to the smoking habit, it was concluded 
from a meta-analysis involving more than 40,000 in-
dividuals18 that smokers presented signifi cant reduc-
tions in bone density, along with higher risk of verte-
bral fractures (13% in women and 32% in men).18 Our 
results reinforce the fi nding that smoking is associ-
ated with a risk of fracture that is 30% greater among 
women (OR = 1.313; 95% CI: 1.093;1.577).

One limitation of this study was that we did not per-
form bone densitometry, and therefore the frequency 
data on the disease may have been underestimated. 
Furthermore, no investigations were made regarding 
reports of previous fractures and family histories of 
fractures, which are risk factors frequently associated 
with osteoporosis and fractures.

In conclusion, the present study on a representative 
sample of the adult population of Brazil made it pos-
sible to identify modifi able factors relating to the pre-
vention of osteoporosis, such as diet, physical activity 
and lifestyle habits.
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