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Abstract: 

Introduction: With the gradual increase in life expectancy, the study of chronic diseases 

that affect the elderly population, such as osteoporosis, has become inevitable. 

Considering the representativeness of the city of São José do Rio Preto as a tropical 

region, it is necessary to analyze the risk factors for osteoporosis and its reflex in the 

Brazilian population. Due to lack of relative data of this population, the study was 

developed to identify the risk factors for osteoporosis among the genera of a developing 

tropical region and propose health actions for the community in order to minimize the 

impacts of this disease. Methods: The study was developed in São José do Rio Preto, 

through an Osteoporosis Prevention Campaign promoted by FACERES Colllege, to raise 

awareness and collect data, outlining an epidemiological profile of the disease. The IOF 

One-Minute Risk Test for Osteoporosis was used as an instrument. Data were analyzed 

by absolute and percentage frequencies. The associations between the variables of interest 

were evaluated from the chi-square test and the level of significance was 5%. Results: 

Risk factors for osteoporosis in a tropical country population are more evident in females, 

however, they are increasing in both genders. Risk factors such as: exercise habit <10 

min, low intake of milk and dairy products, low levels of vitamin D and low sun exposure 

are the main risk factors identified in the study. Discussion: After analyzing the data, and 

considering the need to propose health actions to the community in order to minimize the 

impacts of this disease, proposals were made for interventions in the community to reduce 

modifiable risk factors. Conclusion: The test allowed us to analyze the population of a 

tropical region and to reflect that measures such as: orientations, extensive disease 



screening, calcium and vitamin D supplementation in foods and increased sun exposure 

should be taken to minimize the risk factors of osteoporosis and achieve, through 

prevention, the reduction of complications of the disease and consequent improvement of 

the quality of life. 
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Introduction 

Over the next 43 years the number of individuals over 60 years old will be three times 

greater than the current one. In addition, the rate of life expectancy has been increasing 

gradually, making the study of chronic diseases that reach the elderly population, such as 

osteoporosis, inevitable [1]. 

 

Osteoporosis affects 10 million Brazilians, most of them over 65 years of age. One of the 

main causes of the disorder is the lack of vitamin D. The concentration of vitamin D in 

Brazilians was similar to that of places of latitude closer to Ecuador [2]. 

 

It is important to consider that a tropical country like Brazil has a low vitamin D diet, 

whose main sources are fish with a high fat content. These are found in the cold regions 

of the northern hemisphere, where despite the lower incidence of sunrays, there is higher 

consumption of fish, as well as supplementation of milk with vitamin D [3-5]. In addition, 

vitamin D deficiency in postmenopausal women living in places with a humid tropical 

climate is not prevented by the abundance of sunlight [3-4]. 

 

Osteoporosis has a significant impact on the genders and the study of their risk factors is 

fundamental for prevention and treatment. Its risk factors can be classified into modifiable 

and non-modifiable factors. The major clinical interest in reducing the incidence of this 

disease and its complications are modifiable risk factors such as inadequate sun exposure, 

vitamin D supplementation and smoking [6]. 

 

In the context of a tropical and developing region, the city of São José do Rio Preto, in 

the interior of the state of São Paulo, has 52% of its population represented by women 

and no survey on the incidence of osteoporosis [7-8]. It shows a high socioeconomic level 



through per capita income and great development in the health area, occupying the 8th 

place in the human development index, and a life expectancy at birth of 76.1 years [1-

10]. 

 

Considering the representativeness of the city of São José do Rio Preto as a tropical 

region, it is evident the need to analyze the risk factors for osteoporosis and its reflex in 

relation to the Brazilian population. In addition to the lack of data related to this 

population, the present study was developed to identify the risk factors for osteoporosis 

between the male and female gender of a developing tropical region and to propose health 

actions for the community in order to minimize impacts of this disease. 

 

Method: 

The present study was carried out in the city of São José do Rio Preto-SP, where an 

Osteoporosis Prevention Campaign was carried out by Ceres College (FACERES). It was 

an event of awareness and data collection to contemplate the population of the city and 

region, outlining a profile of the disease. In order to use the data collected, the study was 

submitted for approval by the Research Ethics Committee (CEP) No. 1,445,235. 

 

On October 23rd and 24th, 2015, during business hours in a shopping mall located in the 

central region of the city, with the support of 44 students, nutritionists, physiotherapists 

and rheumatologists, orientations were developed to prevent osteoporosis and 

consequently to improve the quality of life. The event was widely publicized in social 

networks and visual media in the region and was supported by the International 

Osteoporosis Foundation (IOF). 

For the design of risk factors related to osteoporosis, the "New IOF One-Minute Risk 

Test" was used as instrument. 

 

The one-minute screening for IOF osteoporosis risk factors is based on 19 questions that 

can be answered in one minute. Several studies have used the test as an awareness tool 

that inform possible risk factors for osteoporosis and allows early detection [1-15]. 

 

Data were analyzed by absolute and percentage frequencies. The associations between 

the variables of interest were evaluated from the chi-square test and the level of 

significance was 5%. 



 

Results: 

During the three days of the Osteoporosis Prevention Campaign, 400 respondents 

answered the questionnaire "New IOF One-Minute Risk Test". It was observed that 383 

(96%) of the participants responded positively to at least one test question, indicating the 

presence of clinically proven risk factors for osteoporosis. The remainder, only 4% of the 

sample, did not present a positive response, presenting no risk factors. 

 

The public that participated in the action was randomly selected from the population that 

passed in the place, pointing the median of 57 years of age. Males were ages between 15 

and 104 years and females between 19 and 88 years. The median age was 55 years in 

women and 62.5 years in men. 

 

 The incidence of risk factors by gender showed that both sexes followed the same 

proportion of risk factors. The sample had a total of 260 women and 140 men, and of 

these, approximately 95% of both sexes answered affirmatively to at least one question 

of the test. Therefore, it was concluded that only 12 women (5%) and 5 men (4%) did not 

have a risk factor for osteoporosis according to the IOF test. 

 

The analysis of the questionnaires confirmed that the diagnosis of osteoporosis continues 

to be more frequent in women than in men (p <0.000 - chi-square test). The performance 

of bone densitometry is not frequent in both sexes, but when compared to women, the 

men performed more of this test (p <0.000 - chi-square test). 

 

Regarding the incidence of positive responses per question, it was observed that among 

the 19 questions of the "New IOF One-Minute Risk Test", those of number 3, 17, 16 and 

19 were the ones that obtained the highest positivity index. These questions correspond 

respectively to the following statements: "Are you 40 years old or older?" (79.5%), "Is 

your daily exercise quota less than 30 minutes?" (43.5%), "Do you smoke or have you 

ever smoked? (36.75%) and "Do you get less than 10 minutes a day outdoors with part of 

your body exposed to the sun without eating foods or supplements rich in Vitamin D?" 

(33.50%) (Figure 1 ). 

 



The majority of respondents in the 40-year age group were women (49.75% of women 

and 29.75% of men) (p = 0.046 - chi-square test). On the other hand, both genders were 

exposed to the risk factors of "not having the habit of practicing physical activities", (p = 

0.657 - chi-square test), "not ingesting milk and derivatives" (p = 0.141 - test chi ) and 

although they live in a tropical region, "solar exposure> 10 min" is not frequent (p = 0.807 

chi-square test). 

 

Variables Masculine (n=140) Feminine (n=260) P value 

(chi-square test) 

Age 62,5 anos 55 anos  

Clinical diagnosis 

of osteoporosis 

6 (4,3%) 45(17,3%) 0,000 

Bone densitometry 23(16,4%) 116(44,6%) 0,000 

Previous 

treatment for 

osteoporosis 

6(4,3%) 36(13,8%) 0,003 

Current treatment 

for osteoporosis 

4(2,9%) 27(10,4%) 0,007 

Family history of 

osteoporosis 

(parents) 

19(13,6%) 67(25,8%) 0,005 

Kyphosis in 

parents 

16(11,4%) 42(16,2%) 0,2 

Age >40 years old 119(85%) 199(76,5%) 0,046 

Post-fall fracture 35(25%) 48(18,5%) 0,129 

Fall due to 

weakness 

11(7,9%) 48(18,5%) 0,004 

Change in hight 

after 40 years of 

age 

24(17,1%) 67(25,8%) 0,050 

BMI <19 Kg/m2 9(6,4%) 11(4,2%) 0,336 



Corticosteroid use 

for more than 3 

months 

17(12,2%) 47(18,1%) 0,129 

Rheumatoid 

arthritis 

11(7,9%) 46(17,7%) 0,007 

Thyroid disease 7(5%) 34(13,1%) 0,011 

Alcoholism 18(12,9%) 10(3,8%) 0,001 

Smoking 57(40,7%) 90(34,6%) 0,228 

Physical exercises 

for <30min 

63(45%) 111(42,7%) 0,657 

Absence of milk 

and derivatives 

34(24,3%) 47(18,1%) 0,141 

Sun exposure 

<10min 

48(34,3%) 86(33,1%) 0,807 

    

Figure 1 - Incidence of affirmative answers by question of the IOF test split by gender.  

 

We identified that the risk factor "smoking" was statistically equivalent for men (14.15%) 

and women (22.50%) with p = 0.0228 (chi-square test), and alcohol consumption 

remained more prevalent in men. 

 

It was also evident that the alternative of less positivity during the research was number 

7 - " underweight, or body mass index is less than 19 kg/m2". This risk factor was not 

identified in the study population. However, body mass index (BMI) >19 is frequent and 

similar between men and women (p = 0,336 - chi-square test). 

 

Regarding the comparison of gender with the "presence of osteoporosis in parents", there 

was a significant difference (p = 0.005 - chi-square test) demonstrating that females had 

more family history of osteoporosis than males. However, there was no statistical 

difference between genders and presence of kyphosis (p = 0.200 - chi-square test) as well 

as post-fall fracture rate (p = 0.146 - chi-square test). In addition, women had a greater 

history of fall affected by weakness (p = 0.04 - chi-square test). 

 



In the analysis of the question on "treatment for osteoporosis" we statistically confirmed 

that women were (p = 0.003 - chi-square test) and are (p = 0.007-chi-square test) treated 

for this disease more than men.  

Comparison between genders confirmed that the risk factor "change in height in the 

course of life" occurred more in women (statistical difference represented by p = 0.050, 

chi-square test), such as the presence of rheumatoid arthritis (p = 0.007) and thyroid 

disease (p = 0.011).  

In the individuals under 40 years of age (20.5%), a similar distribution to the general 

population was observed, but it was evident that questions 8 and 1 presented a greater 

expression in the responses of this group. Therefore, it was demonstrated that the risk 

factors "use of corticosteroid for more than 3 consecutive months" and "family history" 

gained prominence in this age group. However, there were no statistical differences 

between men (12.20%) and women (18.10%) who used corticosteroids (p = 0.129 - chi-

square test) and this risk factor was not prevalent in the study population. 

Discussion 

The one-minute IOF test allowed the identification of differences between genders in 

relation to risk factors for osteoporosis. Women have continued to lead the number of 

cases of this disease and are increasingly acquiring risk factors. While men are 

increasingly exposed to them and therefore should be included in the screening for 

osteoporosis. 

 

Considering that the population studied represents a tropical region, men and women 

would be exposed to three of the main risk factors: absence of regular physical exercise 

habits, low intake of milk and dairy products without vitamin D addition and little sun 

exposure. 

 

For the data collection, the study site was fundamental. We chose a central area of the 

urban zone in which we could inform effectivly a large number of people. We found a 

heterogeneous population with an ideal age range for the application of the IOF test with 

median age of 55 years for women and 62.5 years for men 

 



When compared to the recent Italian study, our sample showed a similar (Gaussian) 

distribution, evaluating female individuals between 17 and 97 years of age, with a median 

of 57.6 years and 22 and 92 years of males, the median being 62 years. However, most of 

the studies opted for patients over the age of 40 using appropriate sampling techniques 

[11 – 13]. 

 

The study showed that the vast majority of respondents answered at least one question 

positively, noting that osteoporosis risk factors are increasingly common in tropical 

regions, with only 4% of all responses negative. Women represented the highest number 

of positive responses, being more exposed to risk factors. 

 

Compared with results obtained in a Chinese study, in the year 2016, 62.67% of 

participants answered affirmatively to at least one answer and were defined as a group 

susceptible to osteoporosis and fractures. However, 37.33% of the participants did not 

obtain positive answers on any of the questions. Thus, the number of positive responses 

in the IOF Test was significantly higher in men when compared to women [13]. 

 

It is important to demonstrate that the IOF test objectively delineates the presence or 

absence of risk factors through affirmative responses. Therefore, it may be noted that the 

issues of greater relevance in this study were shown to be different from those assessed 

during a Ukrainian study using the same instrument in postmenopausal women. In 

Ukraine, it was observed that the most reliable factors were bone fracture after standing 

height fall, use of corticosteroids continuously and loss of more than 3 cm in height [12]. 

 

Based on the percentage of positive responses in each question, it is possible to evaluate 

that, following international tendencies, the predominant public is over 40 years old and 

that the most important risk factors (age, physical exercise, smoking and sun exposure / 

vitamin D) differ from European data, which can be understood by differences in the 

tropical region and the focus on gender [11-13]. 

 

 Compared with the Italian study, steroids as a risk factor in the population under 40 years 

old appeared more expressively with 14.49% compared to 2.4% of Italians. The family 

histories were equivalent representing 10.14% and 7.4% respectively [11]. 



 

 It is important to emphasize that in the present study the use of corticosteroids was more 

prevalent in the age group under 40 years and mainly in women, becoming an important 

risk factor in this public, necessitating appropriate prevention measures for the same 

group. 

 

Comparing the data obtained by Cavalli and colleagues in 2016, the predominance of 

females in both age groups was found to be a risk factor "Age above 40 years", in Italy 

(70.3%), Brazil (49.75%). Given the randomness of both samples [11]. 

 

In relation to the "Smoking" factor there is inversion of prevalence, since the Italian is 

male (52.1%) [11], and the Brazilian one, as in a tropical region, is female (22.5%); we 

also highlight the evidence of increased smoking among women and the acquisition of 

one more risk factor for osteoporosis, possibly related to the demographic, cultural and 

population differences of each region or country. 

 

 In the "alcohol consumption" factor, we identified a male predominance. The most 

relevant data analyzed when compared to the European population is the sample over 40 

years old, which has a much greater predominance of females, a fact that can be explained 

by the life expectancy [11-16]. 

 

In this analysis, when comparing gender and diagnosis of osteoporosis, it was observed a 

higher frequency in women. When compared with the Italian study, there was similar 

parameters [11]. It is understood, therefore, that the comparison of males and females 

showed a prevalence of the diagnosis of osteoporosis in females, due to the fact that they 

perform greater screening for the disease. 

 

When comparing gender with the performance of bone densitometry and previous 

diagnosis of osteoporosis, both do not frequently perform the exam, but there is a higher 

prevalence of males. Thus, men are being tracked more in our region. In addition, during 

the literature analysis no references were found in similar studies that made the same type 

of comparison. 

 



According to the Brazilian Ministry of Health, bone densitometry is not indicated for 

tracking because of cost and low specificity. Their indication would be according to the 

risk age group: women in the climacteric period and postmenopausal years, history of 

bone fracture after 50 years of age, radiological vertebral abnormalities, and adults with 

conditions associated with low bone mass[17]. 

 

The comparison between gender and previous treatment of osteoporosis was more 

recurrent in females as well as gender and current treatment of osteoporosis when 

compared to males. During a large literature review, no similar studies comparing 

previous or current treatment of osteoporosis with gender were found. 

 

However, already in the analysis of gender with the presence of osteoporosis of the 

parents, we identified statistical difference between the genders showing that females 

showed a greater family history of osteoporosis in relation to male. However, in the Italian 

study of 2016, it was shown that the distribution between genders remained similar [11]. 

Such association demonstrates that family history has an influence on the disease, but that 

there is probably greater awareness among women about family morbidities, and that they 

consult more frequently and get more information about the consequences of 

osteoporosis. In the Italian study, kyphosis and fractures also did not present statistical 

differences between genders [11]. 

 

In the item "gender and age greater than 40 years" the study showed the prevalence of 

females. These data were equivalent to data found in tropical regions [11] and in the 

Mediterranean climate [18], representing respectively 70% and 83.7% of women. 

 

In the present study, in the post-fall fracture question, there was no statistical difference 

between the genders; although among women there was a higher prevalence of weakness 

fall. However, a study representing the tropical region showed that there were no 

differences between gender and low-impact fractures and gender and the lack of 

knowledge of the diagnosis of the bone-fragility-generating disease. It is important to 

note that according to the monitoring panel of one of the main Brazilian tropical cities, 

the mortality rate due to falls between the ages of 30 and 59 years was 14.55%. In 

addition, we should consider as more relevant factors for 'low impact fracture': advanced 



age, early menopause, sedentary lifestyle, poorer quality of life, higher phosphorus intake, 

diabetes mellitus, falls, chronic use of benzodiazepines and family history in first degree 

relatives of femoral fracture after 50 years. For men, the most relevant were: sedentarism, 

current smoking, poor quality of life and diabetes mellitus [7; 10; 18-19]. 

Although osteoporosis is underdiagnosed in both genders, the diagnosis in men is still 

precarious [20]. The prevalence of risk of fractures and osteoporosis is higher in women 

than in men. This is particularly due to differences in bone mineral density and bone size 

and strength between men and women. Although they fracture more, men tend to have 

worse prognoses. It is worth pointing out that guidelines for the lay population and for 

health professionals are fundamental for the correct tracking of the disease, and can 

reduce avoidable risk factors if they are identified [21]. 

 

In the height change item after 40 years, according to the answers obtained in our study, 

changes in height in the course of life occurred more in women than in men. As a result 

of this finding, the Brazilian study (2006) [18; 21] shows that despite several precautions 

to perform anthropometric measurements, these were not associated with a higher number 

of low impact fractures. 

 

In the low BMI and gender, there were no statistical differences between the genders, in 

addition it showed that all the individuals evaluated had a BMI above 19 kg/m2[19]. Such 

association was demonstrated by Robbins et. all when evaluating other large 

epidemiological studies. When compared to the Brazos study, there was no gender 

specific association to BMI. This fact can be explained by the progressive increase of 

obesity in the last 20 years [18]. 

 

Several mechanisms have been proposed to explain the possible beneficial effect of 

obesity on bone mass. Obesity constitutes a serious public health problem, due to its 

asymptomatic nature over the years and with a high probability of associated 

comorbidities and harmful to the formation of bone mass, therefore it is a proven risk 

factor for osteoporosis in current studies [18; 21-23]. 

 

In this study, the use of corticosteroids for at least 3 consecutive months did not 

demonstrate statistical significance between the genders agreeing with the other literature. 



The study by Cavalli et. all showed statistically similar affirmative rates between genders, 

11.8% female and 10.4% male, and of the patients who had previous fractures, 16% 

reported using the same therapy [11]. 

 

When comparing gender and rheumatoid arthritis, there were statistical differences 

between the genders, being more frequent in females. However, it is described in the 

literature, as the incidence of this disease in men and women appears with very similar 

percentages in both genders [11]. Such significance should be attributed to the random 

sampling of the survey, which consisted of a larger number of female public. 

 

In addition, in relation to thyroid diseases, there was a relevant association between 

gender and thyroid disorders, being more prevalent in women, unlike that found in the 

study by Cavalli and Colleagues, where there was a similar frequency between both 

genders [11]. These results could be attributed to the very incidence of thyroid disorders 

and the fact that many men remain undiagnosed by their own negligence.  

In the present study, as in the Italian study [11], there was prevalence of alcoholism in 

males. In this way we can consider that these data tend to be reversed in the future with 

the young population, where woman and men will be equally consuming alcohol.  

The relation between smoking and gender did not present significant differences. 

However, it has been described by Cavalli and Colleagues that men have a higher 

smoking habit compared to women [11]. The reasons for the presented discrepancy are 

not very clear, but it is important to emphasize that in tropical regions, smoking in women 

is growing and thus adding to this gender another risk factor. 

 

Cigarette smoking, on the other hand, is considered a moderate risk factor for 

osteoporosis, since among its chemical components, mainly nicotine, it acts to depress 

the osteoblasts [24]. In smokers, an average deficit of 5 to 10% in bone density was found, 

which is why some studies also associate cigarette smoking with an increased risk of 

fractures [25]. There is research that relates this fact not only to the elderly, but also to 

young men [26-27]. A Spanish study has shown that in healthy young men considered to 

be "heavy" smokers (more than 21 cigarettes / day) significant loss of bone mass was 

observed [28].  



In the same sense, the item of regular physical exercise showed no statistical differences 

between men and women. These data are equivalent to the Italian and Brazilian studies, 

which described the inadequate time of physical activity as a prevalent risk factor in their 

studied population [11-20].  

Another finding obtained by the present study shows that most men and women do not 

do adequate intake of milk and dairy products. In contrast, in the study by Cavalli et. only 

15.8% of the study participants avoided milk and dairy products, being 25.6% women 

and 15% men, demonstrating the opposite pattern to our study [11]. This result can be 

explained by economic and sociocultural reasons added to the fact that diets lacking 

lactose are increasingly frequent in populations of tropical regions. 

 

In the analysis, it was also possible to identify that although the interviewees lived in a 

tropical region, there were no differences between genders and the majority of them had 

sun exposure below10 minutes a day. This result agrees with works of tropical region. 

However, in a Mediterranean climate region study, only 24.3% of the participants had 

sun exposure <10 minutes. This is due to sociocultural reasons in developing countries, 

where there may be less knowledge from lay population about the benefits of sun 

exposure at appropriate times, associated with modern living standards and violence, 

where more vehicles are used for locomotion instead of walks, and more physical 

exercises are done indoors than in the outdoors, providing lack of daily solar exposure 

[11].  

After analyzing data, and considering the need to propose health actions to the community 

in order to minimize the impacts of this disease, proposals were made for interventions 

in the community to reduce modifiable risk factors. Thus, the IOF One Minute 

Questionnaire was used at the public medical center Santo Antônio, in São José do Rio 

Preto, used by Ceres College, to screen patients with risk factors such as: age greater than 

40 years in both genders and / or women with climacteric symptoms, in order to assess 

their quality of life and the risks of complications from the disease. Subsequently, 

prevention and health promotion are carried out through physical activities with 

specialized professionals, groups to reduce harmful habits and guidelines for 

osteoporosis, associated with annual prevention campaigns. To this date, there are no 



results of the population impact of group implementation and screening with the IOF 

questionnaire 

 

Conclusion: 

 Risk factors for osteoporosis in a tropical country population are more evident in women, 

but it is increasing in both genders. The risk factors: physical exercise habit <10 min, low 

intake of milk and dairy products, low levels of vitamin D and low sun exposure are the 

four main risk factors that should be targeted in the prevention campaigns carried out in 

Brazil. Being a tropical climate country, with long periods of sun exposure in all seasons, 

it’s absurd to say that one of its main risk factors is the absence of direct sunlight. The 

IOF rapid test proved to be a fast, easy-to-access and effective tool for collecting data 

from the population, but it has the failure of not ranking or scoring risk factors, which 

could better detail the disease and allow actions to fight against it. However, the test 

allowed us to analyze the population of a tropical region and let us reflect that measures 

such as: orientations, extensive screening of the disease in population at risk, adding 

calcium and vitamin D supplementation in general populations food and increased sun 

exposure, should be taken to minimize the risk factors of osteoporosis and achieve 

through prevention the reduction of complications of the disease. 
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do Rio Preto/SP: Análise do acesso e da qualidade da Atenção Integral à Saúde da 
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