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Abstract
Purpose Osteoporosis, the most prevalent metabolic bone disease, significantly impacts global public health by increasing 
fracture risks, particularly among post-menopausal women and the elderly. Osteoporosis is characterized by decreased bone 
mineral density (BMD) and deterioration of bone tissue, which leads to enhanced fragility. The disease is predominantly 
diagnosed using dual X-ray absorptiometry (DXA) and is significantly influenced by demographic factors such as age and 
hormonal changes. This chapter delves into the condition's complex nature, emphasizing the pervasive gender and racial 
disparities in its screening, diagnosis, and treatment.
Recent Findings Recent findings highlight a substantial gap in the management of osteoporosis, with many individuals 
remaining under-screened and under-treated. Factors contributing to this include the asymptomatic early stages of the dis-
ease, lack of awareness, economic barriers, and inconsistent screening practices, especially in under-resourced areas. These 
challenges are compounded by disparities that affect different genders and races unevenly, influencing both the prevalence 
of the disease and the likelihood of receiving adequate healthcare services.
Summary The summary of this chapter underscores the urgent need for targeted strategies to overcome these barriers and 
improve health equity in osteoporosis care. Proposed strategies include enhancing public and healthcare provider awareness 
of osteoporosis, broadening access to diagnostic screenings, and integrating personalized treatment approaches. These efforts 
aim to align with global health objectives to mitigate the impacts of osteoporosis and ensure equitable health outcomes 
across all demographic groups.

Keywords Osteoporosis · Gender differences · Racial disparities · Ethnic disparities · Osteoporosis screening and 
treatment · Healthcare inequality

Introduction

Osteoporosis, the most common metabolic bone disease, is 
characterized by decreased bone density and increased frac-
ture risk, poses a significant public health challenge globally. 
Although osteoporosis affects diverse demographic groups, 

gender and racial disparities persist in its screening, diag-
nosis, and treatment [1, 2]. This review explores the multi-
faceted nature of these disparities, highlighting key factors 
contributing to differential outcomes and proposing strate-
gies for achieving health equity in osteoporosis care.

Osteoporosis

Osteoporosis is a multifaceted systemic skeletal ailment. It 
involves reduced bone mineral density (BMD) and deterio-
ration in the micro-architecture of bone tissue, resulting in 
heightened bone fragility [3]. Diagnosis typically relies on 
dual X-ray absorptiometry (DXA), which measures BMD. 
According to World Health Organization (WHO) standards, 
osteoporosis is identified by a T-score of -2.5 or lower, while 
osteopenia falls between -1.0 and -2.5 [4]. Evaluation often 
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focuses on the femoral neck and lumbar spine. Age-related 
BMD decline contributes to primary osteoporosis, especially 
affecting post-menopausal women. Tools like the Fracture 
Risk Assessment Tool (FRAX) aid in predicting fracture risk 
by considering clinical factors and optional BMD measure-
ments [5]. As populations age, osteoporosis and its associated 
fractures pose growing public health challenges and impose 
significant economic burdens on healthcare systems [6].

Screening Recommendations

Osteoporosis predominantly affects women, particularly 
those who are postmenopausal. Hormonal shifts during men-
opause accelerate bone loss, making women more suscep-
tible to this condition [5]. WHO defines natural menopause 
as the absence of menstruation for at least 12 consecutive 
months, unrelated to physiological or pathological factors 
[7]. In industrialized nations, menopause typically occurs 
around age 51, compared to age 48 in developing countries 
[8]. As life expectancy increases, women now spend more 
than a third of their lives beyond menopause, making the 
prevalence of osteoporosis higher.

WHO recommends DXA screening for specific age 
groups and clinical risk factors as multiple studies show that 
drug therapies reduce fractures in patients with osteoporosis 
[9]. For women, DXA screening is recommended for those 
aged 65 and older or aged 50–64 with risk factors. Men 
aged 70 and older or aged 50–69 with risk factors should 
also undergo DXA screening. Additionally, anyone who has 
experienced a fracture after age 50 should be screened [10]. 
Risk factors include parental history of hip fracture, exces-
sive alcohol consumption, smoking and low body weight 
[9]. Despite this, osteoporosis often remains under-screened, 
underdiagnosed, and undertreated until multiple fractures 
have occurred. Studies indicate that less than 25% of patients 
in the United States who are recommended for osteoporosis 
screening actually receive it [11]. Furthermore, more than 
90% of patients do not receive DXA or start treatment for 
osteoporosis a year after experiencing a fragility fracture 
[12].

Several factors contribute to the under-screening, under-
diagnosis, and under-treatment of osteoporosis. Often, the 
disease remains asymptomatic until a fracture occurs, which 
means it frequently goes unnoticed in its early stages. Addi-
tionally, there is a widespread lack of awareness about osteo-
porosis among both patients and healthcare providers, which 
undermines the perceived necessity of screening and under-
standing of associated risk factors. The guidelines for screen-
ing can be unclear, leading to inconsistent practices among 
healthcare professionals. Furthermore, osteoporosis is com-
monly perceived as a condition that primarily affects older 
individuals, which can cause younger at-risk populations to 

neglect necessary screenings and preventive measures. Eco-
nomic barriers and limited accessibility further discourage 
individuals from undergoing bone density tests and adhering 
to treatment plans, particularly in under-resourced areas. The 
complexity of treatment options and fear of side effects also 
deter adherence to treatments. These challenges are further 
compounded by disparities related to gender, race, and ethnic-
ity. This review will explore these disparities in greater detail, 
focusing on the differences in osteoporosis screening and care.

Gender Disparity in Osteoporosis Screening 
and Care

Although osteoporosis is commonly associated with postmen-
opausal women, it also affects men. A prevalence of osteo-
porosis in men is lower being about 12% worldwide, com-
pared to 25–30% of women [13–15]. Secondary osteoporosis 
is more prevalent in men than women. The most prevalent 
causes for secondary osteoporosis include hypogonadism, 
excessive alcohol intake, and prolonged use of glucocorticoids 
[16]. Generally, men have larger and denser bones and expe-
rience less bone loss and less fractures over their lifetimes. 
In the United States, it is estimated that the annual incidence 
of hip fractures per 100,000 individuals ranges from 197 to 
201 for men and 511 to 553 for women [17, 18]. Although 
men fracture less frequently than women, they have higher 
mortality rates following fractures [19]. For men, screening 
for osteoporosis using DXA is advised for those aged 70 and 
above, or earlier if there is a significant risk of fractures [20]. 
Unfortunately, men often have lower rates of screening, are 
therefore underdiagnosed, and receive undertreatment for 
the condition. For example, Lim et al. reported only 11% had 
undergone the screening among men aged 70 or over in the 
United States, and the majority of them were aged between 80 
and 89 years [21]. Others reported only 8–16% of men with 
osteoporosis receive adequate treatment, compared to 27% of 
women received adequate treatment for osteoporosis even after 
a hip fracture [21–25].

Male patients often perceive themselves as being at lower 
risk of osteoporosis, and similarly, healthcare providers do not 
view them as high-risk candidates for the condition. Educat-
ing both patients and healthcare professionals is essential to 
increase awareness, mitigate biases, and promote sufficient 
screening and treatment practices.

Global Epidemiology and Race/Ethnic 
Disparities in Osteoporosis Prevalence 
and Fracture Risk

Globally, osteoporosis affects approximately 200 million 
females [13]. The prevalence of osteoporosis varies among 
different countries worldwide. A review encompassing 40 
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studies (31 from Asia, 5 from Europe, and 4 from Amer-
ica), with a combined sample size of 79,127 individuals 
aged between 50 and 85 years, indicated a worldwide prev-
alence of osteoporosis among the elderly at 21.7% (95% 
confidence interval: 18.8–25%). The prevalence of osteo-
porosis among older men was reported at 12.5%, while 
among older women, it stood at 35.3% [26]. After conduct-
ing subgroup analysis, it was found that the prevalence of 
osteoporosis in Asia, Europe, and the United States stood 
at 24.3%, 16.7%, and 11.5%, respectively, with Asia exhib-
iting the highest prevalence [26]. Wade et al. provided 
country-specific prevalence figures, with Japan exhibiting 
a prevalence of 26.3%, whereas rates in the Unites States, 
Germany, France, and Italy range from 9.7% to 21% [27]. 
Overall, the prevalence of osteoporosis is reported higher 
in developing countries (22.1%) than in developed coun-
tries (14.5%) [28]. The higher incidence of osteoporosis 
reported in developing countries compared to developed 
ones is influenced by multiple factors. One significant fac-
tor is the earlier age of menopause observed in developing 
nations [8]. Additionally, nutritional deficits, especially in 
calcium and vitamin D, are more prevalent in these regions 
due to limited access to varied and nutritious diets, which 
are vital for maintaining bone density and reducing osteo-
porosis risk [29]. The scarcity of healthcare resources also 
contributes to the underdiagnosis and undertreatment of 
osteoporosis during its initial stages [30]. Consequently, 
individuals in developing countries often have reduced 
access to osteoporosis screening and treatment, leading 
to more severe cases and a higher reported prevalence. 
Moreover, there is generally a lower level of awareness 
about osteoporosis, including its risk factors and preven-
tion methods, which may lead to the neglect of bone health 
until serious complications or fractures arise. Lifestyle fac-
tors also significantly impact bone health; in some devel-
oping regions, there might be a lack of regular physical 
activity, which is crucial for bone strength, while in rural 
areas, excessive physical labor from a young age, com-
bined with poor nutrition, can adversely affect bone health.

Variations in fracture risk across ethnic and regional 
groups are evident. Northern European countries such as 
Norway, Sweden, Iceland, and Ireland have the highest 
incidence of hip fractures [31]. For instance, the annual 
age-standardized incidence per 100,000 women is 574 in 
Denmark, 563 in Norway, 539 in Sweden, and 501 in Aus-
tria [31]. Following closely are Central European nations 
like Denmark, Belgium, Germany, Switzerland, and Aus-
tria, as well as Eastern European countries (Czech Repub-
lic, Slovakia, Hungary) and the Middle East (Oman, Iran). 
The lowest rates of hip fractures are found in Nigeria (2 
per 100,000), South Africa (20), Tunisia (58), and Ecua-
dor (73) [17, 31, 32]. Additionally, Argentina and Taiwan 
are noted as other high-risk areas. Asian nations such as 

Kuwait, Iran, China, and Hong Kong show moderate rates 
of hip fractures [17]. Globally, men have approximately 
half the risk of hip fractures compared to women.

These disparities underscore the complex interplay of 
biological, social, and environmental factors influencing 
osteoporosis and fracture risk worldwide.

Global Disparities in Osteoporosis Screening 
and Treatment

Differences in osteoporosis screening and treatment preva-
lence persist globally, reflecting varying access to health-
care, screening and treatment guidelines, disease awareness 
and perception, insurance systems, risk factors, and societal 
attitudes [33].

In developed countries with strong healthcare systems, the 
rates of screening and treatment for osteoporosis are generally 
higher compared to developing nations, where resources are 
more limited. Nevertheless, even in these advanced nations, 
the rates of screening and treatment remain lower than ideal. 
At a major hospital in Sweden, Axelsson and colleagues dis-
covered that only 8% of patients underwent a DXA scan and 
merely 13% were prescribed osteoporosis medication within 
the year following a fragility fracture [34]. Countries where 
screening is publicly funded and accessible to all citizens tend 
to have more standardized access to osteoporosis screening 
[35]. Similarly, patients in countries with universal healthcare 
may have better access to DXA [36].

The screening and treatment rates are lower in develop-
ing countries with limited access to healthcare resources, 
however, literature data is scarce regarding the actual rate 
of osteoporosis screening and treatment in developing coun-
tries. Recent analyses have highlighted the shortcomings of 
healthcare systems in low- and middle-income countries 
[30]. In low- and middle-income countries, where health-
care resources are scarce and competing health priorities 
abound, osteoporosis screening may be overlooked, resulting 
in underdiagnosis and undertreatment of the condition. Lim-
ited access to bone density scanning technology, shortage 
of trained healthcare professionals, and inadequate public 
health infrastructure further exacerbate disparities in screen-
ing rates in these regions [37, 38].

Osteoporosis screening and treatment varies significantly 
between countries due to several factors, including the avail-
ability of treatments, healthcare systems, and economic condi-
tions. It necessitates tailored approaches to overcome systemic 
barriers and ensure equitable access to care. Efforts to improve 
access to healthcare services, build capacity for osteoporosis 
screening in low-resource settings, and raise awareness about 
the importance of bone health are paramount. For example, 
CT scans is clinically feasible to assess osteoporosis and are 
relevant tool when DXA availability is limited [39, 40].
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Epidemiology in the United States 
and Disparities in Osteoporosis and Fracture 
Risk among Different Race and Ethnic Group

In the United States, the age-adjusted prevalence of osteo-
porosis among adults aged 50 and over at either the femur 
neck or lumbar spine (or both) was reported as 12.6%, 
with women experiencing a significantly higher preva-
lence (19.6%) compared to men (4.4%) [41]. Notably, in 
2017–2018, 27.1% of women aged 65 and above had osteo-
porosis, compared to 13.1% of women aged 50–64. Over the 
decade from 2007–2008 through 2017–2018, osteoporosis 
prevalence increased among women, with the overall age-
adjusted prevalence among adults aged 50 and over rising 
from 9.4% to 12.6% [41].

In the United States, there is a variance in BMD among 
different races and ethnicities. Black adults exhibit higher 
BMD and lower osteoporosis rates compared to Hispanic, 
White, and Asian adults [42]. Information on BMD in Asian 
adults is conflicting, with some studies suggesting lower 
BMD and higher prevalence of osteoporosis, and others 
indicating similar BMD to White and Black adults [43–46]. 
BMD and the prevalence of osteoporosis among Hispanic 
have been reported to vary among studies with some show-
ing higher, similar, or lower, compared to Whites [2].

Fracture rates vary by race and ethnicity as well. Cau-
casian women are at highest risk of fragility fracture. The 
United States sees the highest annual hip fracture rates 
among white women (140.7 per 100,000), followed by Asian 
women (85.4 per 100,000), Black women (57.3 per 100,000), 
and Hispanic women (49.7 per 100,000) [47]. Similarly, Bao 
et al. reported that individuals from other racial and ethnic 
groups in the United States demonstrated a notably reduced 
risk of fractures. When compared to white individuals as 
the reference group, black individuals had a pooled relative 
risk (RR) of 0.46 (95% confidence interval (CI): 0.43–0.48, 
p < 0.0001), Hispanic individuals had a pooled RR of 0.66 
(95% CI: 0.55–0.79, p < 0.0001), and Asian Americans had 
a pooled RR of 0.55 (95% CI: 0.45–0.66, p < 0.0001) [48].

The variations in BMD and fracture rates across different 
racial and ethnic groups in the United States underscore the 
complex interplay of biological, social, and environmental 
factors influencing osteoporosis risk and fracture susceptibil-
ity within diverse populations.

The Disparities in Screening and Treatment 
among Different Race and Ethnic Group 
in the United States

The process of identifying and caring for osteoporosis 
patients starts with primary prevention, which involves 
screening asymptomatic individuals. Despite well-established 

clinical guidelines recommending DXA for screening and 
diagnosis, significant disparities persist, particularly among 
racial and ethnic minorities [49, 50]. Black, Hispanic, and 
Native American populations, among others, experience 
disproportionately lower rates of screening compared to 
White individuals. In a study which investigated if women 
had undergone the appropriate screening for osteoporosis 
recommended by the US Preventive Services Task Force, 
it was discovered that Black women were 40% less likely 
than their White counterparts to undergo an incident screen-
ing DXA [51]. Even after experiencing a hip fracture, Black 
women were also less inclined to undergo a DXA study 
[52]. Multiple studies indicate that Black women are less 
apt to receive treatment for osteoporosis compared to White 
women, both generally and even after experiencing a fragility 
fracture [53–55]. The National Osteoporosis Risk Assess-
ment (NORA), a study focusing on osteoporosis in postmeno-
pausal women, revealed a greater prevalence of undiagnosed 
osteoporosis among Black postmenopausal women compared 
to their White counterparts [56]. Similarly, referral rates for 
DXA screening among Hispanic women by primary care pro-
viders are lower compared to White women [52]. Hispanic 
men and women were discovered to have elevated rates of 
fragility fractures attributed to undiagnosed osteoporosis, 
particularly in comparison to their White counterparts [57]. 
Gyftopoulos et al. reported among Medicare beneficiaries, 
White individuals had the highest overall screening rate 
(17.5%), followed by North American Native (13.0%), Black 
(11.8%), and Hispanic (11.1%) individuals. Asian Americans 
exhibited notably lower DXA rates even after adjusting for 
years of Medicare eligibility, patient age, sex, location, and 
mean income (p < 0.001) [58].

It is worth noting a recent publication that delves into 
the inclusion of race or ethnicity in assessment algorithms. 
The FRAX tool is a globally utilized algorithm for estimat-
ing the 10-year risk of major osteoporotic fractures as well 
as the 10-year risk of a hip fracture specifically. It requires 
inputs such as age, gender, height, weight, and answers to 
seven clinical risk factor questions—covering previous frac-
tures, a parental history of hip fractures, current smoking 
habits, long-term glucocorticoid use, rheumatoid arthritis, 
secondary osteoporosis, and daily alcohol intake of three 
or more units. FRAX is integral to clinical practice guide-
lines in various countries and is the most widely adopted 
fracture risk assessment tool worldwide. In the U.S., FRAX 
calculations necessitate the selection of one of four racial or 
ethnic categories: White, Black, Hispanic, or Asian [59–61]. 
Vyas et al. highlighted discrepancies in fracture risk estima-
tion by the US FRAX calculator across various racial and 
ethnic groups of women. The study raised questions about 
whether these disparities contribute to delays in initiating 
osteoporosis therapy for minority groups [62]. However, the 
inclusion of self-designated rate in the use of FRAX USA is 
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considered to be crucial due to substantial evidence of dif-
fering fracture risks among these groups, even when bone 
mineral density (BMD) levels are similar [61]. Thus, utiliz-
ing FRAX calculator remains essential for healthcare provid-
ers to stratify patients based on fracture risk and optimize 
treatment allocation for those who stand to benefit the most.

Racial variations may influence the side effects of osteo-
porosis treatments. Research within a large healthcare sys-
tem in northern California tracked 48,390 women (65.3% 
White, 17.1% Asian) who began bisphosphonate therapy 
over an average period of 7.7 years [63]. The study found 
that Asian women experienced atypical femur fractures 
(AFF) at a rate eight times higher than White women. This 
significant disparity could stem from differences in femur 
shape, medication adherence, and dosage levels. Notably, 
most participants received a standard dose of alendronate, 
typically 10 mg daily. However, in Japan, where a reduced 
dose of 5 mg daily is common for osteoporosis treatment, 
the incidence of AFF among Japanese patients aligns more 
closely with that of Whites. A deeper understanding of these 
racial disparities in treatment response could enhance the 
tailoring of osteoporosis therapies to individual needs.

The persistence of disparities in osteoporosis screening 
and treatment among racial and ethnic minorities under-
scores the urgent need for equitable healthcare practices. 
Despite established clinical guidelines recommending DXA 
screening, significant gaps remain, with Black, Hispanic, 
and Native American populations experiencing dispropor-
tionately lower rates of screening and treatment compared 
to their White counterparts.

Barriers to Osteoporosis Awareness 
and Screening and Addressing those 
Barriers

Despite advances in osteoporosis detection and treatment, 
underdiagnosis and undertreatment persist, particularly 
among men and individuals from minority communities. 
These disparities are multifactorial, stemming from struc-
tural inequities such as unequal access to healthcare, soci-
oeconomic factors, biases, and cultural beliefs. Minority 
communities are more likely to experience barriers such as 
lack of health insurance, transportation issues, and linguis-
tic and cultural barriers that hinder access to healthcare 
services, including osteoporosis screening and treatment. 
Moreover, cultural beliefs and perceptions surrounding 
health and illness can influence screening behavior within 
racial and ethnic minority groups. Misconceptions about 
osteoporosis, fear of diagnosis, fear of medication side 
effects, and distrust of the healthcare system may con-
tribute to low screening and treatment rates in these com-
munities. These disparities result in suboptimal screening 

rates, leading to undiagnosed osteoporosis and increased 
morbidity and mortality from fractures, especially among 
minority populations [64].

On the patient side, factors such as disease awareness, 
perception of risk, education levels, access to primary care 
physicians, and affordability of treatment all play signifi-
cant roles. Additionally, barriers like language and cul-
tural differences can hinder effective communication and 
access to care [65, 66]. Educating patients about osteopo-
rosis should take into account factors like race, culture, 
language, and health literacy levels. Educational materials 
need to be linguistically accessible, easy to understand, 
and tailored to the educational and health literacy levels 
of patients. Visual aids such as graphs, charts, or videos 
can be particularly beneficial for those who are illiterate 
or have limited reading abilities. Additionally, men and 
people from minority groups often do not see themselves 
as being at risk for osteoporosis, which can result in less 
frequent screening, fewer diagnoses, and inadequate treat-
ment. Socioeconomic status also significantly impacts 
access to preventive services and treatment options for 
osteoporosis [67]. Individuals from low-income back-
grounds or lacking adequate health insurance may face 
challenges in affording bone density testing, prescription 
medications, and essential preventive measures like cal-
cium and vitamin D supplementation. Additionally, dis-
parities in accessing nutritious foods, safe exercise oppor-
tunities, and culturally competent healthcare providers 
contribute to divergent outcomes in bone health.

On providers side, biases, and language and cultural 
barriers can contribute to disparities in screening and 
treatment. Racial biases and assumptions about risk levels 
among patients of color, could affect patient engagement 
and shared decision-making, potentially leading to fewer 
discussions about osteoporosis screening, particularly 
among racial and ethnic minority patients.

Efforts to improve the quality of care must address these 
disparities. Community education and outreach efforts are 
vital for increasing awareness of osteoporosis among men 
and minority communities, facilitating appropriate screen-
ing and treatment. Initiatives such as community-based 
education programs, culturally tailored outreach initiatives, 
and collaborations with local organizations play a crucial 
role in disseminating accurate information and encourag-
ing preventive behaviors. Additionally, healthcare provid-
ers must undergo training in culturally sensitive approaches 
to osteoporosis screening, diagnosis, and management to 
address cultural beliefs, language barriers, and mistrust of 
the healthcare system, thereby enhancing patient-provider 
communication and treatment adherence. Policymakers 
also have a pivotal role in tackling structural inequities 
contributing to osteoporosis disparities by implementing 
policies to expand access to affordable healthcare services, 
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reduce socioeconomic barriers to preventive care, and pro-
mote health equity in underserved communities. This can 
include initiatives like Medicaid expansion, reimbursement 
for osteoporosis screening and treatment, and incentives for 
healthcare providers to deliver culturally competent care.

Conclusion

Gender and racial disparities in osteoporosis prevention 
and care are complex and multifaceted, stemming from a 
combination of biological, social, and structural factors. By 
acknowledging the intersectionality of global and domestic 
disparities in osteoporosis screening, policymakers, health-
care professionals, and advocates can work collaboratively 
to implement effective strategies that ensure equitable access 
to screening services and ultimately reduce the burden of 
osteoporotic fractures among all populations, both within 
the United States and around the world.

Addressing these disparities requires a comprehensive 
approach that encompasses community education, provider 
training, and policy interventions aimed at achieving health 
equity. By prioritizing awareness, access, and cultural com-
petence, we can work towards ensuring that all individuals, 
regardless of gender or race, receive equitable care for osteo-
porosis, ultimately reducing the burden of this debilitating 
condition on society.
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