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Abstract
Osteoporosis is a condition characterized by deterioration of bone microarchitecture resulting in loss of total bone
mass, decreased tissue resistance and increased susceptibility to fractures. The study in question aimed to analyze and
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debate the risk factors and the effectiveness of forms of prevention related to osteoporosis, given their implication for
the general population and the need to disseminate safe and effective forms of behavioral management that can
contribute to the decrease in the condition, mainly in the most susceptible individual. For this, 42 articles indexed in
Bireme, PubMed, Scielo and UpToDate platforms were selected for discussion of the topic. Thus, it was concluded
that the need for active investigation of risk factors by health professionals, as well as the encouragement of
preventive practices, especially in the population with higher incidence of the disease.

Keywords: Osteoporosis; Perception; Knowledge; Patients.

Resumo

A osteoporose é uma patologia que se caracteriza por deterioracdo da microarquitetura éssea resultando em perda da
massa 6ssea total, diminuicdo da resisténcia do tecido e aumento da susceptibilidade a fraturas. O estudo em questdo
objetivou analisar e debater os fatores de risco e a eficacia das formas de prevencao relativas a osteoporose, visto a
implicacdo destes para a populacdo em geral e a necessidade de disseminar formas seguras e efetivas de manejo
comportamental que possam contribuir para com a diminuicdo da afeccdo, principalmente, no individuo mais
susceptivel. Para isso, selecionou-se 42 artigos indexados nas plataformas Bireme, PubMed, Scielo e UpToDate, para
discusséo do tema. Desta forma, concluiu-se que, necessidade de investigacdo ativa dos fatores de risco por parte dos
profissionais de salude, bem como o incentivo as praticas preventivas, principalmente na populacdo de maior
incidéncia da doenca.

Palavras-chave: Osteoporose; Percepcdo; Conhecimento; Pacientes.

Resumen

La osteoporosis es una patologia caracterizada por el deterioro de la microarquitectura 6sea que resulta en la pérdida
de masa Osea total, disminucion de la resistencia tisular y aumento de la susceptibilidad a las fracturas. El estudio en
cuestién tuvo como objetivo analizar y debatir los factores de riesgo y la efectividad de las formas de prevencién
relacionadas con la osteoporosis, dada su implicacién para la poblacion en general y la necesidad de difundir formas
seguras y efectivas de manejo conductual que puedan contribuir a la disminucién de la condicion, principalmente en
el individuo mas susceptible. Para ello, se seleccionaron 42 articulos indexados en las plataformas Bireme, PubMed,
Scielo y UpToDate para la discusion del tema. Asi, se concluyd que la necesidad de una investigacion activa de los
factores de riesgo por parte de los profesionales de la salud, asi como el fomento de précticas preventivas,
especialmente en la poblacion con mayor incidencia de la enfermedad.

Palabras clave: Osteoporosis; Percepcion; Conocimiento; Pacientes.

1. Introduction

According to the International Osteoporosis Foundation (2017), osteoporosis (OP), which literally means porous
bone, is a disease in which bone density and quality are reduced. As bones become more porous and fragile, there is an
increased risk of fractures. Bone loss occurs silently and progressively. There are usually no symptoms until the first fracture
occurs. For Alissa et al. (2015) osteoporosis is a chronic skeletal disease characterized by low bone mass and deterioration of
bone tissue microarchitecture.

The pathology in question is characterized by compromised bone strength, predisposing to a greater risk of fracture,
pain, deformity and physical disability. Bone strength reflects the integration between bone density and bone quality, which in
turn is determined by several factors: internal trabecular microarchitecture, bone remodeling rate, macroarchitecture,
microdamage accumulation, degree of mineralization and matrix quality (Freitas, 2016).

With a multifactorial etiology, osteoporosis can originate from natural causes such as menopause, and some factors
are considered risk factors, such as age, white or Asian ethnicity, low body mass index, family history, dietary inadequacies
(high caffeine consumption, low calcium intake, low vitamin D intake), insufficient sun exposure, inadequate lifestyle
(sedentary lifestyle, alcohol abuse, smoking), previous family history of fractures, use of some medications such as
glucocorticoids and anticonvulsants, and presence of some inflammatory diseases and chronicles (Fernandes, et al., 2015).

The aging of the Brazilian population is reflected in the more than 16 million Brazilians over the age of 60, projected
to exceed 50 million in 2050. Consequently, the chances of occurrence of diseases related to the aging of the population, such

as osteoporosis, increase. (Martini, et al, 2006).
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Brazilian population-based studies indicate that the prevalence of this pathology ranges from 4.4 to 27.4%, depending
on the methodology and age group surveyed (Martini, et al, 2009; Pinheiro, et al, 2010; Baccaro, et al., 2013). Developed
researches have evidenced the factors associated with osteoporosis, such as: history of the pathology in the family, low
education, sedentary lifestyle, consumption of alcoholic beverages and a diet low in calcium (Tatsuno et al 2013). Regarding
the factors pointed out in current studies, the following are cited: longer menopause, sarcopenia, use of caffeine during
menopause, in addition to self-perceived health as poor, arthrosis, problems in maintaining balance, advanced age and current
smoking (Pinheiro et al, 2010; Baccaro et al, 2013) However, Martini et al. (2009) assess that the prevalence and factors
associated with OP are still not sufficiently clarified. What clarifies the importance of clarifying risk factors and their possible

forms of prevention.

2. Methodology

The study is a qualitative research of the narrative review type (Koche, 2011), in which the methodology used was a literature
search based on literature already published in the following databases: Bireme, PubMed, Scielo and UpToDate. The articles
were obtained using the following descriptors: "Osteoporosis™; "Risk factors for osteoporosis™; "Prevention of osteoporosis”.
In this sense, 395 articles were found, however, it is necessary to review all the material, in view of the quality of the writing,
content and bibliographic references (Pereira, et al., 2018). frame between the years 2013 to 2021, to review on the topic; as
well as articles that answered the following guiding question: “What are the main risk factors and how to prevent them in the

case of osteoporosis”. Finally, a total of 42 articles were obtained, all discussed here.

3. Literature Review

Osteoporosis is the most frequent of osteometabolic diseases and its study has been especially motivated due to the
important repercussions in relation to the morbidity and mortality of individuals with this condition, and for this reason it is
currently considered a serious public health problem (Lanna, et al. al, 2003).

With no symptoms, osteoporosis causes more than 8.9 million fractures annually worldwide, resulting in an
osteoporotic fracture every 3 seconds, according to the International Federation of Osteoporosis (IOF). It is estimated that the
disease affects 200 million women worldwide, across the planet, one in three women over 50 will suffer osteoporotic fractures,
as well as one in five men over 50 years. The few studies carried out with men in Brazil show that the prevalence of the
pathology in the male population over 65 years of age is around 15%, while the prevalence of fractures is between 12 and 20%.
(Maeda, 2017).

Brazil is a country with a great ethnic mixture with heterogeneous regional distribution. Thus, the prevalence of
osteoporosis in Brazilian studies can range from 6 to 33% depending on the population and other variables evaluated (Marinho
et al., 2015).

It is known that even if osteoporosis occurs in both sexes, women stand out in the development of the disease due to
aspects such as the greater number of this population, physiological issues, speed of bone loss, hormonal decrease that impacts
on estrogen levels and, the consequent menopausal process (Melo, 2017). In addition, there is the natural factor of advancing
age, which also contributes to the higher prevalence of osteopenia and osteoporosis in this population (Mazocco; Chagas,
2017).

According to the Brazilian Society of Endocrinology and Metabolism approximately ten million Brazilians suffer
from the disease and one in four women over fifty develops it (Santiago; Vieira; Nunes, 2018). Silva et al. (2018) highlight that
one of the consequences of natural or induced ovarian failure is osteoporosis, thus increasing the risk of fractures. Osteoporosis

is a major complication of aging in women and is strongly associated with sex hormone deficiency, but it can also be caused by
3
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alcoholism or treatment with high doses of corticosteroids.

Excess caffeine also has the potential to predispose osteoporosis in postmenopausal patients. The studies by Hyassat
et al. (2017) demonstrated that women at this stage of life with a daily caffeine intake greater than 300 mg/day were at greater
risk of developing osteoporosis. Studies have shown that the pathophysiology of the process is based on the direct action of
caffeine on osteoblasts and osteocytes, disturbing the process of differentiation, multiplication, mineralization and production
of the bone matrix, leading to apoptosis of these cells (Chang, 2013; Liu, 2011). Furthermore, it is mentioned that caffeine can
increase the differentiation of osteoclasts, resulting in greater loss of calcium in the urine, a fact that can predispose to the
formation of urinary stones (Lacerda, 2010). All of these mechanisms can contribute to the decrease in bone density caused by
high caffeine consumption.

In addition to menopause, another risk factor that stands out is sarcopenia; such pathology together with osteoporosis
consist of diseases that reinforce each other in terms of negative results. With the progressive senescence of the population,
there has been a progressive increase in the incidence of musculoskeletal disorders, which corroborates the close association
between muscle and bone; it turns out that both are not only tangent adjacent to their anatomical position, they are also known
to share common endocrine and paracrine regulation, as well as the pathways that regulate their molecular signaling
(Bonewald, et al., 2013; Girgis, 2015). These aspects are relevant because the loss of bone mass, muscle function and strength,
when added to the senility process, is significantly enhanced with regard to the occurrence of osteoporotic fractures. Allied to
this, age-related decrease in bone mass quality and composition also acts as a sarcopenia maximizer, a fact that proves that
both pathologies feedback (Edwards, et al., 2015; Oliveira and Vaz, 2015). Thus, it can be seen that the increased risk of
fracture in people with associated osteoporosis and sarcopenia is due to the reduction in muscle strength and mass, as well as
the bone mineral density and decreased body mobility (Tarantino, et al., 2016; Steihaug et al., 2017). The work developed by
Marques and Queirds (2018) and by Yeung et al. (2019) accused that elderly people with sarcopenia have a triple chance of
falling, when compared to those who do not have the pathology in question. Furthermore, there is evidence that sarcopenia is
closely linked to fractures, which is aggravated when it occurs in patients with some degree of osteopenia or osteoporosis.

Prevention of osteoporosis consists of lifestyle measures and pharmacological therapy taking into account that bone
strength reflects the integration of bone mineral density (BMD) and other bone properties that are collectively called "bone
quality". Adult BMD is determined by peak bone mass and subsequent bone loss. As the BMD measured by dual energy X-ray
absorptiometry (DXA) decreases, the risk of fracture increases as a continuum, without "fracture threshold". Thus, prevention
of low bone mass is aimed at maximizing peak bone mass and minimizing the rate of bone loss, with the ultimate goals of
maintaining bone strength and preventing fractures (Lewiecki, 2021).

Some authors consider senile osteoporosis a "pediatric disease” taking into account the importance of reaching the
maximum peak potential bone mass in childhood in order to lessen the effects of bone loss later in life. Preventing bone loss is
preferable to treatment once established pathology has occurred, because the degradation of bone microarchitecture associated
with bone loss is largely irreversible. Treatment may stabilize or increase BMD and reduce fracture risk, but is unlikely to fully
restore bone quality and bone strength (Kiel, 2021).

The time of peak bone mass is not known with certainty, but it probably occurs in the third decade of life in most
individuals. However, for maximum bone mass to be established, good nutrition from childhood is necessary, together with
regular physical activities, with the particular benefit of high-impact exercise, associated with a smoking-free life and low-to-
moderate alcohol consumption. Furthermore, the administration of medications that are known to be harmful to skeletal health,
such as glucocorticoids and anticonvulsants, should be avoided or minimized in dose and duration (Behringer, et al, 2014).

As for pharmacological therapy, there is still no means available to maximize peak bone mass, but rather to stabilize

bone mineral density and/or reduce the rate of bone loss, which is the main objective in preventing osteoporosis. Lewiecki
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(2021) considers that the approach to preventing osteoporosis should be done in a pyramid shape, the first level being nutrition,
physical activity and prevention of falls, the second level addressing medications and diseases associated with bone loss or
osteoporosis and by finally, the third level addressing pharmacological therapy.

Age-related bone loss is known to begin shortly after peak bone mass for both sexes. Therefore, for most patients with
low bone mass or osteopenia, it is not suggested to use pharmacological therapy to prevent bone loss. With the exception of
those patients at high risk of fracture, who will, however, benefit from pharmacological therapy (Rosen; Drezner, 2021).

Based on extensive experience in use, safety and proven efficacy in reducing vertebral, non-vertebral and femoral
fractures, bisphosphonates are considered first-line agents in the treatment and prevention of postmenopausal osteoporosis
(Caires, et al., 2017).

From this class, the most used medications are: alendronate at a dose of 5 mg/day or 35 mg/week; risedronate - 5
mg/day or 35 mg/week; ibandronate - 150 mg/month and zoledronic acid - 5 mg IV once every 2 years. Among the
bisphosphonates that have the best cost/benefit, in addition to greater availability of long-term safety data, are alendronate and
risedronate, thus becoming the most suitable medications for the prevention of osteoporosis (Rosen, 2021). With regard to
alendronate, the prevention dose used is equivalent to half the dose for the treatment, while the prevention and treatment doses
are the same for the rest of the bisphosphonates. Another particularity of application is found in prevention with the use of
zoledronic acid, in which the interval of doses for prophylaxis is every two years, and in treatment the dose is annual
(Finkelstein; Yu, 2021).

Potent antiresorptive agents increase BMD Discontinuation of bisphosphonates after 3 years (zoledronic acid) to 5
years (alendronate) is justified for patients who, at the end of this period, present a low risk of fracture. However, those who
persist with a femoral T-score < -2.5 after starting treatment should have this treatment continued for up to 6 (zoledronic acid)
to 10 years (alendronate) (Caires et al., 2017). Medications in this class of drugs in young and elderly postmenopausal women
have been shown to reduce the risk of fracture in older postmenopausal women. However, Radominski, et al. (2017), reinforce
that due to the high prevalence of secondary causes of osteoporosis, many of them subclinical, it is recommended for all
patients before starting any treatment a minimum laboratory evaluation that includes complete blood count, calcium,
phosphorus, alkaline phosphatase, thyroid function and serum 25(OH) vitamin D measurement, 24-hour calciuria, in addition
to plain lateral radiography of the thoracic and lumbar spine and measurement of BMD in the lumbar spine and proximal
femur.

Another way to prevent osteoporosis is with the use of calcitonin, but it is not used as a first-line therapy due to the
fact that there are more effective drugs, such as bisphosphanates. Calcitonin is a 32-amino acid peptide that binds to osteoclasts
and inhibits bone resorption. There are calcitonins from several species that have been shown to be compatible with those of
humans, as well as human calcitonin; however, the most effective is salmon calcitonin, it has a high affinity (40 times that of
human calcitonin) and a slow clearance rate. Currently, the only calcitonin used is human, but numerous clinical trials have
shown the best efficacy of salmon calcitonin (Rosen, 2020).

Another way to prevent bone loss, specifically in postmenopausal patients is the use of estrogen, however, it is not a
first-line treatment due to concerns about adverse effects. However, in women who chose hormone replacement therapy,
estrogen showed reductions in bone loss and fracture risk, in addition to benefits related to menopausal symptoms (Manson, et
al, 2013).

As for sarcopenia and its relationship with osteoporosis, there are effective measures that can be applied to delay or
even reverse the progression of sarcopenia in the elderly. Due to the positive role of resistance exercises in human muscle
mass, numerous studies have inserted resistance exercises in the treatment of sarcopenia and, consequently, osteoporosis.

Authors demonstrated that a 12- to 16-week cycle of resistance training increased individuals' thigh circumference by 11.4%
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and muscle volume by 3.8% (Van Roie et al., 2013). Most interestingly, the authors proved that muscle growth caused by
resistance exercise can occur at any age, even in the elderly (Westcott, 2009). In addition to resistance exercise, exercise in
water can improve muscle balance and muscle strength, in addition to providing adequate postural mobility (Irandoust, et al.,
2019). Regular physical activity can act on the clearance of body fat, improve musculoskeletal control, reduce low back pain,
and improve the quality of balance and walking speed in the elderly (Irandoust, et al., 2019). Similarly, Pilates exercise can
increase body fat mass and improve muscle atrophy, balance, and walking speed in middle-aged inactive women
(Seghatoleslami, et al., 2018). Skeletal muscle atrophy and skeletal muscle strength have been shown to significantly improve
in elderly patients with sarcopenia after adequate treatment with vitamin D and amino acids (Seeliger, et al., 2015). Authors
have pointed out that combining resistance exercise with protein and vitamin D supplements is the most effective way to
improve sarcopenia or myasthenia in the elderly (Eshaghi, et al., 2020). However, the complex pathogenesis of sarcopenia and
several influencing factors have not been fully understood.

Regarding how food can help in the osteoporotic prevention process, the Mediterranean Food Pattern or
Mediterranean Diet (DM) has beneficial effects on many pathologies, including osteoporosis. The incidence of osteoporosis is
lower in the Mediterranean area, which is mostly attributed to the specific dietary pattern of the area. The anti-inflammatory,
antioxidant and alkalizing properties of its components contribute to the “bone-Sparing” effect. Some studies demonstrate that
adherence to traditional DM has been associated with high bone mineral density and reduced fracture risk. Thus, an association
between key individual characteristics of the Mediterranean Food Pattern and a reduction in the incidence of osteoporosis or
fracture occurrence is demonstrated, such as high consumption of fruit, vegetables and olive oil, moderate to high consumption
of fish and moderate intake of alcoholic beverages (Almeida, 2017).

The study by Savanelli (2017) showed a positive correlation between bone health status and adherence to DM. The
results suggest that greater adherence to DM plays a beneficial role in bone health and confirm that a specific dietary approach,
such as DM, can represent an important modifiable environmental factor for the prevention of osteoporosis. The same author
also mentions that recent evidence has reported differences in the severity of osteoporosis in European Union countries,
suggesting a lower incidence of the disease in the Mediterranean area. This effect was mainly attributed to the specific dietary
pattern. In addition, Quattrini (2021) concluded, in a survey with a population of peri- and postmenopausal women, that the
greater the adherence to DM, the greater the daily intake of calcium, which may, in part, explain the benefit of the diet for the
pathology in question. Another point to be taken into account was highlighted by the study by Zupo (2020), in which it is
argued that closer adherence to DM is independently associated with an increase in 25(OH)D, suggesting that higher levels of

vitamin D may contribute to the protective effect of DM on osteoporosis.

4. Conclusion

Based on the information presented here, it appears that osteoporosis is a pathology that makes bones more porous and fragile,
thus increasing the risk of fractures, since bone loss occurs silently and progressively, commonly, without symptoms until the
first fracture occurs. Thus, it is important to know the risk factors and act to minimize their intensity or even eliminate them
partially (as in the case of sarcopenia due to the practice of resistance exercise) or totally (such as the exacerbated ingestion of
caffeine). It turns out that the disease discussed here has no cure, only control of its progression, therefore, bringing to the
debate the risk factors and ways to prevent the disease from occurring are of paramount importance to reduce the incidence
levels of osteoporosis. Thus, there is a need for active investigation of risk factors by health professionals, as well as the
encouragement of preventive practices, especially in the population with the highest incidence of the disease. Finally, the

possibility of future research on the pathophysiology of osteoporaosis is suggested, since, through a clear elucidation of them, it
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will be possible to act more effectively in the preventive aspect, as well as research that clarify the relationship between the

factor’s protection and osteoporaosis, in order to explain possible means for the genesis of new treatments.
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