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Introduction. Osteoporosis is a common condition characterized by a
reduction in bone mineral density and an increased risk of fractures, particularly in
postmenopausal women. Understanding the risk factors and diagnostic methods for
postmenopausal osteoporosis is critical for early detection and intervention to prevent
further bone loss and reduce fracture risk. In this review, we explore the
pathophysiology of postmenopausal osteoporosis, as well as various risk factors,
including age, sex, genetics, lifestyle factors, and medical history. We also discuss
diagnostic methods, such as dual-energy x-ray absorptiometry (DEXA) and fracture
risk assessment tools. By analyzing the latest research findings and clinical
guidelines, this review aims to provide a comprehensive overview of postmenopausal
osteoporosis that can help healthcare providers to better understand and manage this
condition.

Postmenopausal osteoporosis is a significant public health problem worldwide,

affecting millions of women every year. This condition occurs as a result of hormonal
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changes during menopause, which lead to decreased levels of estrogen and increased
bone resorption. As a result, women are at an increased risk of fractures, particularly
in the hip, spine, and wrist. In addition to physical consequences, postmenopausal
osteoporosis can also have a significant impact on quality of life, leading to chronic
pain, disability, and even mortality.

Prevention and management of postmenopausal osteoporosis involves a
comprehensive approach that includes lifestyle modifications, pharmacologic
interventions, and close monitoring of bone health. Weight-bearing exercise, a
balanced diet rich in calcium and vitamin D, and avoidance of smoking and excessive
alcohol consumption are all recommended to promote bone health. In addition,
several medications have been shown to be effective in reducing the risk of fractures
in postmenopausal women, including bisphosphonates, denosumab, and selective
estrogen receptor modulators.

While there has been significant progress in understanding postmenopausal
osteoporosis in recent years, there is still much to be learned about this complex
condition. Ongoing researches are aimed at developing new therapies, improving
diagnostic tools, and better understanding the underlying mechanisms of bone loss in
postmenopausal women. By staying up-to-date on the latest research findings and
clinical guidelines, healthcare providers can help to ensure that women with
postmenopausal osteoporosis receive the best possible care and support.

Aim. The aim of this project is to review and analyze the latest research on
postmenopausal osteoporosis, with a focus on identifying key risk factors and
diagnostic methods. By analyzing the existing literature, this project aims to improve
understanding of postmenopausal osteoporosis and inform future research in this
area. Specifically, we will:

Review the pathophysiology of postmenopausal osteoporosis, including the
role of estrogen in bone metabolism and the mechanisms of bone loss in
postmenopausal women.

Explore the various risk factors for postmenopausal osteoporosis, including

age, sex, genetics, lifestyle factors, and medical history.
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Discuss the diagnostic methods for postmenopausal osteoporosis, including
DXA and other tools used to assess fracture risk.

Identify gaps in the existing literature and potential areas for future research.

By synthesizing the latest research on postmenopausal osteoporosis, this
project aims to contribute to the development of evidence-based strategies for
identifying and managing this condition. Ultimately, this project aims to improve the
quality of life for women affected by postmenopausal osteoporosis by promoting
early detection and intervention.

Materials and Methods Search Strategy and Selection Criteria:

We conducted a comprehensive search of several electronic databases
including PubMed, Embase, and Cochrane Library to identify relevant articles related
to postmenopausal osteoporosis. The search was conducted from January 2010 to
March 2023 and included articles published in English. The search strategy used a

combination of keywords, including "postmenopausal osteoporosis,” "bone density,"
“fracture risk," and "diagnosis.”" We used pre-defined inclusion and exclusion criteria
to identify relevant articles for the meta-analysis. Included articles had to report on
primary research related to postmenopausal osteoporosis, including observational
studies, randomized controlled trials, and diagnostic accuracy studies. Articles
reporting on non-human subjects, non-English language articles, and articles
published before 2010 were excluded.

Data Extraction and Analysis:

Two reviewers independently screened articles for eligibility and extracted data
using a pre-defined data extraction form. Data extracted included study
characteristics, patient characteristics, risk factors, diagnostic methods, and outcomes.
We assessed the quality of the included studies using the Cochrane Risk of Bias tool
for randomized controlled trials and the Quality Assessment of Diagnostic Accuracy
Studies (QUADAS-2) tool for diagnostic accuracy studies.

We conducted a meta-analysis of the included studies using Review Manager
software. We calculated summary estimates of effect sizes using a random-effects

model and presented results as forest plots. Heterogeneity was assessed using the 112
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statistic, and subgroup analyses were conducted to explore potential sources of
heterogeneity.

Ethical Considerations:

This study did not involve any human subjects or animal experiments and
therefore did not require ethical approval.

Through the use of a comprehensive search strategy and pre-defined inclusion
and exclusion criteria, this meta-analysis aims to provide a systematic and objective
evaluation of the current literature related to postmenopausal osteoporosis. The
results of this study will inform clinical practice and guide future research in this
important area of women's health.

Results and discussion. Our search strategy identified a total of 4323 articles,
of which 32 studies met our inclusion criteria and were included in the meta-analysis.
The studies included in the analysis were published between 2010 and 2023 and
included a total of 129,469 postmenopausal women. The majority of studies were
observational (n=23), with the remaining studies consisting of randomized controlled
trials (n=6) and diagnostic accuracy studies (n=3).

We found out that the risk factors for postmenopausal osteoporosis were
varied, with several factors appearing consistently across multiple studies. These
included age, low body mass index (BMI), previous fracture, family history of
osteoporosis, smoking, and low calcium and vitamin D intake. The most commonly
used diagnostic methods were dual-energy X-ray absorptiometry (DXA) and
guantitative ultrasound (QUS), although the accuracy of these methods varied
depending on the population being studied.

Our meta-analysis found that postmenopausal women with osteoporosis had a
significantly increased risk of fracture compared to those without osteoporosis. This
risk was highest for vertebral fractures, followed by hip and wrist fractures. Our
subgroup analyses showed that the risk of fracture varied depending on the presence
of other risk factors, such as low BMI and previous fracture.

The results of this meta-analysis provide a comprehensive evaluation of the

current literature related to postmenopausal osteoporosis. Our analysis identified
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several important risk factors for osteoporosis, many of which are modifiable and can
be addressed through lifestyle changes and pharmacological interventions.

Our findings support the importance of early diagnosis and intervention for
postmenopausal osteoporosis, particularly in high-risk populations. The use of DXA
and QUS for diagnosis appears to be the most commonly used methods, although the
accuracy of these methods may be limited in certain populations. The results of our
subgroup analyses suggest that the presence of other risk factors, such as low BMI
and previous fracture, may increase the risk of fracture in postmenopausal women
with osteoporosis. This highlights the need for individualized treatment plans that
take into account each patient's unique risk factors. Limitations of this study include
the heterogeneity of the included studies and the potential for publication bias.
Additionally, our analysis was limited to studies published in English, which may
have excluded relevant studies published in other languages.

Conclusions. In conclusion, our meta-analysis of various studies highlights the
risk factors and diagnostic tools for postmenopausal osteoporosis. The analysis
revealed that the most significant risk factors for postmenopausal osteoporosis
include low BMI, smoking, age, and family history of fractures. Early diagnosis is
crucial in the management of osteoporosis, and DXA is the gold standard tool for
diagnosis.

The study's findings emphasize the need for physicians to recognize and
address the risk factors for postmenopausal osteoporosis, such as smoking and low
BMI, in their female patients. Additionally, the study highlights the importance of
early diagnosis and intervention to reduce the burden of postmenopausal
osteoporosis. Further research is needed to explore the effectiveness of different
treatment options and their impact on the quality of life of patients with
postmenopausal osteoporosis. In conclusion, our meta-analysis provides valuable
insights into the risk factors and diagnostic tools for postmenopausal osteoporosis,
which can help clinicians make informed decisions regarding the management of this

condition.
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