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Abstract

Purpose of Review We primarily aim to review differences in bone mineral density (BMD) for osteoporosis among different
racial/ethnic groups and to highlight the magnitude of racial/ethnic differences in obesity and diabetes. We also explore the
factors contributing to the BMD differences among various subgroups. In addition, we investigate the existing disparities
in research, educational initiatives, screening practices, and treatment options for osteoporosis and discuss these findings’
clinical and public health implications.

Recent Findings Racial/ethnic differences in BMD for osteoporosis exist in the USA and other countries. There are dispari-
ties regarding osteoporosis screening and treatment. Understanding the factors contributing to these differences can help
develop targeted interventions and policies to reduce their impact. Clinicians should consider the racial/ethnic differences
in BMD when making treatment decisions and providing preventive care. Future research could contribute to developing
effective strategies for preventing osteoporosis among different racial/ethnic groups.

Summary This review offered a comprehensive examination of differences in BMD across various racial and ethnic groups,
elucidating the influence of genetic, lifestyle, and cultural factors on these differences. This review also highlighted the dis-
parities in osteoporosis screening, treatment options, research on medical effectiveness, and educational outreach tailored to
each subgroup. Recognizing the importance of addressing these inequalities, we present this review to advocate for targeted
interventions to reduce disparities in osteoporosis and improve bone health for all populations.
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Introduction

Osteoporosis is a global public health concern, with mil-
lions affected, particularly women and older adults, due to
age-related declines in bone density [1, 2]. Osteoporosis
affects approximately 200 million people worldwide, which
is expected to increase by 23% over the next decade [2, 3].
In the USA alone, around 10 million individuals have osteo-
porosis, while an additional 44 million have low bone mass,
predisposing them to higher fracture risks [4]. These frac-
tures, prevalent in older adults, lead to disability, depend-
ency, and increased healthcare utilization, contributing to
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a significant societal burden [5, 6]. The economic impact
of osteoporotic fractures is substantial, with direct medical
costs ranging from $17 to $20.3 billion, and it is anticipated
that these costs will exceed $25 billion annually by 2025,
with hip fractures alone incurring a median incremental cost
of $11,241 [7].

Bone mineral density (BMD) measurement is crucial
to osteoporosis diagnosis, and its clinical importance has
been well established [8, 9]. The World Health Organization
(WHO) utilizes BMD measurements to define osteoporosis,
specifically a T-score of —2.5 or below [10]. BMD meas-
urement is essential for identifying individuals at risk of
osteoporotic fracture, monitoring disease progression, and
assessing treatment efficacy.

Racial and ethnic differences in BMD and disparities in
research, education, screening, and treatment of osteoporosis
are concerning. Research reveals variations in BMD across
different racial and ethnic groups [11-15]. Black women
tend to have higher hip BMD but lower spine BMD than
White women, while Asian women exhibit lower BMD at
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both hip and spine regions than White women [16¢]. Genet-
ics, lifestyle, diet, and environmental factors contribute to
these differences. Additionally, disparities exist in osteo-
porosis and fracture risk assessment [17e, 18], with Black
individuals facing lower screening, referral, and treatment
rates than their White counterparts. Medication effectiveness
also differs among Asian adults compared to White adults.
Recognizing these disparities’ epidemiology and clinical
significance is crucial for tailored educational efforts and
mitigation strategies.

This review provides a comprehensive overview of recent
research on BMD differences among populations, uncover-
ing genetic, lifestyle, and cultural influences. It addresses
disparities in osteoporosis screening, treatment, and medi-
cation effectiveness research, offering insights into diverse
demographic challenges. The review also explores interven-
tions to mitigate these disparities, providing a holistic under-
standing of osteoporosis in diverse populations.

Racial/Ethnic Differences of BMD

An increasing body of research suggests significant dif-
ferences in BMD levels across different racial and ethnic
groups. The extent and direction of these differences vary
among different demographic categories, age ranges, and
genders. They may be more pronounced in specific skeletal
sites (Table 1), as demonstrated by the most recent trend and
difference in femur neck BMD (FN-BMD) in multiethnic
populations in the USA (Fig. 1, [16¢]). To provide a more
detailed analysis and facilitate a better understanding of the
unique challenges and opportunities for intervention within
specific racial or ethnic groups, we will focus on one race/
ethnicity at a time in this section.

Black Population

Studies have indicated that, in general, Black adults tend to
have the highest BMD and the lowest prevalence of bone
loss compared to Hispanic, Mexican, White, and Asian
adults [19¢]. However, these differences may vary by BMD
sites and age groups and may be mitigated by factors such
as hormones and body fat. For instance, among US adults
over 50, Black adults had the lowest prevalence of low bone
mass, with Asian men showing the highest prevalence after
age adjustment [20e]. However, a study in postmenopau-
sal women found similar rates of bone loss between Black
and White women at the tibia, with some attenuation after
clinical factors adjustment [21ee]. This difference is not
limited to the US; a large UK-based tri-ethnic cohort study
found higher BMD in the African Caribbean than Europeans
[22e0].

Genetics, specifically polymorphisms in the vitamin
D receptor (VDR), have been implicated in explaining
the higher BMD [23] observed in Black individuals com-
pared to their White counterparts. Distinct expressions of
VDR Bsml genotypes, such as homozygous “bb” carriers,
are associated with significantly higher BMD but are not
found in Black individuals, common among Whites [24].
Similarly, disparities in VDR FokI genotypes suggest that
Black-White differences in allele frequencies may contrib-
ute to BMD variations [25]. Additionally, Black individuals
may benefit from more efficient calcium absorption due to
genetic factors like TRPV6 and TRPVS single nucleotide
polymorphisms [26, 27]. Cultural practices promoting physi-
cal activities and healthier lifestyles, including lower rates of
smoking [28] and diets rich in calcium and vitamin D [29],
also contribute to the BMD difference between Black and
White populations.

While genetics provide a BMD advantage, educational
efforts are crucial for optimal bone health among Black
individuals [30]. Despite efficient calcium absorption, many
fall short of the recommended daily intake, necessitating
dietary education [31]. Obesity is a growing concern, affect-
ing over 75% of Black individuals aged 20 to 74, potentially
impacting calcium intake despite the potential benefits of
increased body mass [32]. Thus, promoting balanced diets
and physical activity is crucial. Furthermore, awareness of
the elevated risk of secondary osteoporosis within the Black
population is essential due to prolonged use of medications
like corticosteroids, a common cause of secondary osteo-
porosis [33]. Comprehensive education can empower this
ethnic group to prioritize bone health.

Asian Population

The literature on differences in mean BMD between Asian
and other racial groups (White and Black) is inconsistent
[14, 20e, 34-36]. Some studies reported that Asian indi-
viduals have lower mean BMD values than White and Black
individuals, while others reported similar or higher BMD
values in Asian individuals. These differences may be due
to variations in measured skeletal sites and age and gender
groupings [37]. A large-scale study of Asian women found
that Chinese, Filipina, and Japanese women had consist-
ently lower FN-BMD values than White women, particularly
among the older adults of 65-79 years old, with a difference
of 6 to 8% [38ee]. Conversely, the SWAN study revealed
that pre- and early perimenopausal Chinese and Japanese
women had higher LS-BMD values than White women
after adjusting for weight and lifestyle factors [39ee]. Fur-
thermore, Asian women exhibited higher volumetric BMD,
whereas areal BMD was similar in both groups [39ee]. Stud-
ies that recruited men also reported inconsistent findings.

@ Springer
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One study in the USA reported lower areal BMD in young
Asian men compared to their White counterparts [40]. Con-
versely, Canadian studies found no significant baseline BMD
differences between Chinese and White individuals, except
for younger Chinese men displaying lower total hip BMD
[41ee]. Initial findings from the Canadian Longitudinal
Study on Aging showed lower total hip BMD in East Asian
participants than Whites. However, after adjusting for BMI,
East Asian participants exhibited higher FN-BMD than their
White counterparts [42ee]. In a UK-based tri-ethnic cohort
study, South Asian men had higher FN-BMD than European
men [22ee].

Lower BMD in Asians compared to other ethnic groups
is influenced by genetic and lifestyle factors. Unfavorable
VDR FokI and Bsml polymorphisms in Asians are linked to
reduced BMD, particularly in women [23, 43]. Smaller bone
size in Asians contributes to lower BMD [44-46], although
adjusting body size reduces most ethnic differences [38ee,
47, 48]. Established BMD reference data are available for
US White, Black, and Hispanic populations but not for the
US Asian group [47, 62], potentially leading to underesti-
mated BMD and over-diagnosis of osteoporosis in Asian
individuals [63e, 64]. Cultural factors like dietary habits
and physical activity choices, shaped by body image and
weight beliefs, can affect bone health. Dietary habits, often
low in dairy and calcium-rich foods due to traditional Asian
diets, may contribute to decreased BMD, exacerbated by
lactose intolerance prevalent in some Asian subgroups [49].
High calcium intake in lactose-intolerant Asians can pose
risks like kidney stones [50]. Limited sunlight exposure,
influenced by cultural preferences, especially among indi-
viduals with darker skin, can result in vitamin D deficiency.
Sedentary lifestyles and insufficient osteoporosis education
further negatively impact bone health [51]. On the positive
side, some Asian practices, like tea consumption, have been
associated with increased bone strength, indicating potential
benefits for bone health [52, 53].

Promoting bone health in Asian populations should pri-
oritize lifestyle and cultural considerations. Educational
initiatives must emphasize the crucial link between diet,
physical activity, and sun exposure in building strong bones
[54]. These educational initiatives should ideally be offered
bilingually, catering to both English speakers and those who
speak native Asian languages, addressing language barriers
and limited education. Regarding dietary choices, lactose-
intolerant Asians can opt for low-lactose hard cheeses like
cheddar as sources of calcium. Additionally, dairy-free, cal-
cium-rich foods such as beans and tofu can improve bone
health in this ethnic group. Given the cultural preference for
lighter skin in traditional Asian cultures, targeted education
encouraging more sun exposure, especially among Asian
women, can also be beneficial.

Hispanic Population

Most studies on Hispanic participants have focused on Mexi-
can—American postmenopausal women and have reported
varying findings across different skeletal sites and sample
cycles. Some studies indicate intermediate BMD values
between Black and White women, while others report lower
BMD values in Mexican—American women compared to
other groups [14, 20e]. However, a separate study found that
Mexican—American women exhibited higher femoral neck
BMD (FN-BMD) values than White women, with similar
total hip BMD values after age adjustment [55]. In contrast,
age-adjusted BMD values at both skeletal sites were com-
parable between White and Mexican—American men [55].
A recent cohort study among Puerto Rican older adults in
the USA demonstrated a decreasing trend in FN-BMD and
lumbar spine BMD (LS-BMD) with advancing age [56e].
The higher estimates of osteoporosis among younger Puerto
Rican men present an intriguing phenomenon that warrants
further investigation. One potential explanation is the con-
trast in physical activity levels across generations, with
older Puerto Rican adults having led more active lifestyles
throughout their lives, potentially providing a protective
effect on bone health. Additionally, dietary changes associ-
ated with acculturation may contribute to the observed dif-
ferences in bone health between younger and older Puerto
Rican men in our current study. Specifically, the nutritional
patterns of younger, more acculturated Puerto Rican adults
often incorporate foods and beverages that could be detri-
mental to bone health. Understanding the interplay of these
factors is critical to unraveling the complexities of osteopo-
rosis prevalence within this population and guiding targeted
interventions.

The relationship between Hispanic ethnicity and BMD
is complex and influenced by several factors. Genetic vari-
ations, such as the VDR FokI polymorphism, have been
linked to lower lumbar spine BMD and increased hip bone
loss in postmenopausal Mexican—American women [57],
with “ff” genotype carriers exhibiting nearly 13% lower
lumbar spine BMD compared to “FF” carriers [57]. These
genetic variations in Mexican American populations may
affect the metabolism of vitamin D, reducing efficiency in
converting vitamin D into its active form. Anthropometric
reasons, such as bone geometry, have been proposed [45,
58], with longer hip axis length increasing hip fracture risk.
Dietary practices in Hispanic populations may lead to a
lower BMD. Traditional Mexican diets with higher intake
of refined grains, red meats, and fats, while low in dairy
products, leafy greens, and fortified foods, may lack suffi-
cient calcium and vitamin D essential for bone health [59].
Some traditional Mexican dishes can be high in salt and
spices, where excessive sodium intake can lead to calcium

@ Springer
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Fig. 1 Femur neck bone mineral density (FN-BMD) categorized by
gender and by ethnicity from 4 NHANES cycles. *The figure was
generated using the data from [16®]. Data source: the USA continu-
ous National Health and Nutrition Examination Survey (NHANES)
data from cycles of 2005-2006, 2007-2008, 2009-2010, and 2013—
2014. Subjects younger than 40 years old were excluded. Method: A

loss through urine, negatively impacting bone health in low-
ering BMD and increasing the risk for osteoporosis [60—62].
Lifestyle factors such as physical activity levels and smok-
ing rates also play a role, with higher physical activity and
lower smoking rates associated with higher BMD [58, 63¢].
Therefore, educational efforts promoting increased calcium
and vitamin D intake, reduced salt consumption, and more
physical activity are crucial for improving bone health in
this population.

@ Springer

nationally representative sample of non-institutionalized civilians in
the US population was selected using a complex, multistage prob-
ability design by NHANES. FN-BMD, femur neck BMD; NHW,
non-Hispanic White; NHB, non-Hispanic Black; NHO, non-Hispanic
other including Asian; Hispanic, majority Mexican Americans

Racial Differences of BMD in Obesity

Childhood obesity, a prominent public health concern, is
associated with an increased risk of fractures despite higher
BMD compared to normal-weight peers [64]. Research indi-
cates that childhood obesity can lead to structural changes in
bone, such as heightened cortical thickness and trabecular
bone volume, potentially raising BMD levels while com-
promising skeletal strength, thereby increasing fracture
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susceptibility [65]. Furthermore, childhood obesity is linked
to reduced physical activity and altered mechanical loading
patterns, negatively affecting bone health by diminishing
areal BMD and weakening bone strength [66].

An ongoing observational study of adolescents and young
adults with moderate to severe obesity found that cortical
vBMD was significantly higher in Black individuals than
White individuals, while no significant differences were
noted in aBMD and distal radius vBMD [67¢]. This finding
contrasts with previous research involving normal-weight
adolescents and young adults, where Black individuals dem-
onstrated higher aBMD at multiple skeletal sites [68, 69].
Another study focusing on Black and White adolescents/
young adults with moderate to severe obesity identified racial
differences in lumbar vBMD, with Black individuals having
notably higher vBMD values than White individuals [70e].
The study also revealed an inverse relationship between mar-
row adipose tissue and vBMD in White individuals; however,
this association was not observed in Black individuals, indi-
cating the potential for racial differences in stem cell differ-
entiation toward the bone and fat lineages [70e].

Among adolescents, BMD differences related to obesity
were not significant. Black children tend to have higher
BMD than other ethnic groups. Still, this difference is less
pronounced than non-Black peers with normal weight,
potentially indicating a blunting of protective bone health
benefits in Black individuals with moderate to severe obe-
sity during childhood. Additional research is needed to fully
grasp the impact of moderate to severe obesity on adolescent
and young adult bone parameters, necessitating longitudinal
assessments of bone density, microstructure, and strength.
To comprehensively understand this phenomenon, extensive
population studies must consider factors such as inflamma-
tion status, lifestyle behaviors, and genetic influences.

Racial Differences of BMD in Diabetes

Diabetes significantly impacts bone metabolism and BMD
through a complex interplay of factors. Elevated insulin levels
can promote increased BMD due to insulin’s anabolic effects
and its impact on sex hormone levels [71-73]. Elevated insu-
lin resistance is associated with lower fasting insulin levels,
and this connection becomes more pronounced with increas-
ing insulin resistance [74]. However, insulin levels can rise
and subsequently decline due to pancreatic B-cell dysfunction,
potentially weakening bone density [75]. Diabetes disrupts
the balance of hormones crucial for bone metabolism, like
parathyroid hormone, calcitonin, estrogen, and testosterone,
potentially leading to reduced BMD. The decreased BMD
may then lead to a higher risk of fracture. Recognizing and
addressing these mechanisms is essential for managing and
preventing bone-related complications in diabetes.

The recent National Health and Nutrition Examina-
tion Survey (NHANES) shed light on the evolving land-
scape of bone health in diabetes. Between 2005-2006 and
2013-2014, age- and BMI-adjusted mean BMD exhibited a
concerning decline in both type 2 diabetes mellitus (T2DM)
patients and non-diabetic individuals, signaling a need for
heightened bone health vigilance among those with T2DM
[76¢]. On average, individuals with T2DM showed a 25 to
50% increase in BMD compared to non-diabetic counter-
parts [77], while type 1 diabetes mellitus (T1DM) decreased
LS-BMD and whole-body BMD in children [78]. Within
the diabetic population, variations in BMD emerged, par-
ticularly across racial groups. A meta-analysis revealed that
children with T1IDM had lower BMD in Asia and South
America but no significant decrease in North America and
Europe [78]. Furthermore, disparities in bone loss dynamics
were evident, with older White women with T2DM expe-
riencing faster femoral neck and total hip bone loss, unlike
White men or Black women [79]. Indian T2DM patients also
exhibited lower BMD than their non-diabetic counterparts
[79]. However, studies on Asian T2DM patients yielded con-
flicting results regarding BMD levels [80-82].

The body mass index (BMI) of individuals with T2DM
may help explain BMD variations among subgroups. Asian
women tend to have lower BMI and waist circumference
than their Black, Hispanic, and White counterparts [83].
Furthermore, they exhibit a lower prevalence of abdominal
obesity than White women [84]. Lifestyle factors, such as
lower physical activity levels and calcium intake in Asian
children compared to White children, could also contrib-
ute to BMD differences in Asian T2DM patients [85, 86].
Notably, the conventional BMD T-score method for osteo-
porosis screening has been criticized for its one-size-fits-
all approach [87-89]. Recent research suggests that a lower
femoral neck BMD T-score better predicts fracture risk in
diabetic patients [90]. Additionally, spine T-scores were
notably lower in individuals with diabetes, albeit not at the
hip [89]. Hence, in the clinic, it is advocated that the BMD
T-score threshold should be ideally configured between dia-
betes and non-diabetes patients in different ethnic groups.

Disparities in Promoting Bone Health Across
Non-White Ethnic Groups

Disparities in promoting bone health among non-White
ethnic groups span screening, treatment, research, and edu-
cation. These complexities arise from factors influencing
bone health within diverse populations. Screening disparities
using dual-energy X-ray absorptiometry (DXA) are evident
among ethnic groups. Inequities exist in accessing osteo-
porosis treatments and interventions. Research gaps persist
in addressing non-White populations’ unique bone health
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needs. Moreover, educational outreach disparities hinder
bone health promotion efforts. This review illuminates the
multifaceted challenges faced by non-White ethnic groups
in attaining optimal bone health.

Screening

Inadequate osteoporosis screening implementation is a wide-
spread concern, with specific groups, particularly postmeno-
pausal Black women, facing significantly lower screening
rates than their White counterparts. Multiple studies [91-95]
have highlighted this disparity, with only 14% of Black
women undergoing screening, in stark contrast to the 45%
rate among White women. Moreover, older Black women
face a 40% reduced likelihood of receiving DXA screening
compared to their White peers. Even after adjusting for soci-
oeconomic status, health status, and healthcare utilization
patterns, Black women still have the lowest DXA screen-
ing rates at 18%, while Asian, Hispanic, and White women
range from 22.0 to 22.7% (p <0.001) [96]. Similar findings
indicate that only 30% of Black women aged 60 years and
older were referred for DXA scans, whereas 38% of White
women were referred (p <0.05) [94].

Disparities in DXA screening rates among Black women
compared to their Asian, Hispanic, and White counterparts
can be attributed to various factors, broadly categorized as
clinically appropriate differences, environmental factors, and
discrimination [97]. Firstly, the higher observed BMD in
African American women, as per NHANES data, may influ-
ence healthcare provider behavior, potentially resulting in
fewer DXA referrals and antiresorptive medication prescrip-
tions. However, this viewpoint may overlook the prevalence
of hypovitaminosis D, a significant risk factor for low BMD,
which is more common in Black women than White women
[98]. Physicians might also assume inherent differences in
bone biology between racial groups, potentially leading to
the belief that Black women are less prone to fractures.

Alternatively, competing comorbidities during clinic
visits may limit the time for osteoporosis screening. In
the realm of discrimination, qualitative studies reveal that
Black women may underestimate their osteoporosis risk
[99], possibly due to a lack of awareness about its signifi-
cance relative to other health concerns. Some studies also
showed that female physicians were more likely to discuss
osteoporosis with their postmenopausal patients than were
male physicians, but did not look at Black women patients
in particular [100]. Efforts to address this disparity should
focus on education, research, public awareness, and identi-
fying root causes to improve screening rates among at-risk
Black women, as access to care does not seem to be a pri-
mary issue.

Studies on DXA screening rates among Hispanic and
Asian populations have produced inconsistent results. Some
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research has suggested lower screening rates among Hispan-
ics, with one study reporting a 23 to 33% reduction in DXA
screening rates compared to White individuals [101, 102].
Similarly, studies have indicated lower screening rates among
Asians before experiencing hip fractures [103]. However, a
recent study presented a contrasting view, showing that Asian
and Hispanic postmenopausal women in certain age groups
had higher odds of receiving screening than their White
counterparts, with increases ranging from 13 to 20% [96].
Understanding screening practices in Hispanic and Asian
populations remains challenging due to limited evidence
and insufficient data on individual origin groups. Dispari-
ties in screening rates are influenced by factors like reduced
access to preventive healthcare [104-106], language barri-
ers, socioeconomic status, and variations in diagnostic tools.
For instance, the USA widely-used fracture risk assessment
tool (FRAX) computes lower osteoporotic fracture risk
for Asian and Hispanic women, even when risk factors are
equal [107]. To comprehensively address these disparities,
we need additional quantitative and qualitative research
focusing on diverse populations, considering their unique
community-based resources and challenges.

Treatment

Numerous studies consistently report disparities in osteo-
porosis treatment rates, focusing on Black women [18,
103, 108]. Analysis of NHANES data from 2005 to 2010
reveals that among individuals over 50 with osteoporosis,
Black women are less likely to receive treatment, including
options like bisphosphonates, estrogen receptor modulators,
teriparatide, calcitonin, or hormone replacement therapy,
compared to White women or those from other racial back-
grounds [109]. This discrepancy translates to a one-third to
one-half reduction in the odds of Black patients receiving
osteoporosis treatment [109—-111]. In a Kaiser Permanente
Southern California (KPSC) study, only 54.9% of Black
women received therapy, compared to 63.9% for Asians,
72.0% for Hispanics, and 75.6% for Whites [103]. A survey
of low-income Mexican—American women in Texas found
that only 15% of premenopausal and 13% of postmenopausal
participants recalled receiving osteoporosis counseling from
healthcare providers, a significant factor influencing osteo-
porosis prevention in this group [112]. In general, osteopo-
rosis medication utilization among males was notably lower
compared to females, ranging from 11.1 to 35.0%. Black
and Asian men had meager treatment rates at 11.1% and
13.3%, while Hispanic and White men had rates of 22.5%
and 35.0%, respectively [103].

The disparity in osteoporosis treatment arises from several
factors. Firstly, a lower prevalence of low bone mass or osteo-
porosis among Black patients than among White patients may



Current Osteoporosis Reports (2023) 21:670-684

679

lead to under-recognition by healthcare providers. Socioeco-
nomic status and treatment accessibility also play a role, with
Black, Asian, and Hispanic populations facing reduced treat-
ment likelihood. Language barriers, particularly in less-edu-
cated Asian and Hispanic people, hinder healthcare access.
Medication cost and complexity can hinder treatment adher-
ence, especially for patients with multiple comorbidities.

Research on Medication Effectiveness

Research on osteoporosis medication effectiveness has
revealed racial and ethnic disparities. While bisphosphonates
have proven effective in increasing BMD and reducing frac-
tures in White women [113], data for minority women are
limited. Black women are less likely to use antiresorptive
medications like bisphosphonates than White women [114].
Studies suggest bisphosphonates are equally effective in the
Asian population as in White [115, 116], but there is a lack
of data for Hispanic people. Lower doses may suffice for
pharmaceutical vitamin D treatments to prevent postmeno-
pausal osteoporosis in the Asian population compared to
White [117, 118], indicating potential sensitivity differences
between the two ethnic groups. However, ethnicity-specific
treatment recommendations require further research. Selec-
tive estrogen receptor modulators (SERMs) and recombinant
human parathyroid hormone are FDA-approved for osteopo-
rosis, but no race-specific effectiveness data are available.

Education

Reducing fracture risk necessitates addressing modifiable risk
factors through lifestyle changes or medications, although
biology also plays a significant role in bone health, especially
in older Black and White women [119-123]. However, most
intervention studies have primarily focused on White women,
highlighting the need for more inclusive research spanning
various ethnic groups, considering both biological and behav-
ioral factors. Hispanic populations are diverse, with varying
lifestyles, socioeconomic statuses, and genetic influences
influencing BMD [124—126]. Factors like low calcium intake,
physical inactivity, and higher smoking rates have been linked
to lower BMD in some Hispanic subgroups, while others with
higher activity levels and calcium intake exhibit higher BMD
[58, 63e]. Healthcare disparities also impact BMD variabil-
ity; Hispanics have reduced access to preventive healthcare
and lower osteoporosis screening rates [104—106], potentially
leading to underdiagnosis and undertreatment, ultimately
affecting BMD levels. Language barriers further hinder bone
health awareness and preventive measures.

Addressing racial disparities in osteoporosis management
requires comprehensive awareness and screening programs.

These programs should encompass educational initiatives tar-
geting primary prevention and understanding of key bone health
determinants: physical activity, nutrition, and hormonal status.
Both healthcare providers, especially primary care physicians,
and patients should receive this education. Public health efforts
should also strategically target lifestyle factors and bridge edu-
cational gaps, particularly among minority populations, to work
toward eliminating disparities in osteoporosis care.

Targeted Interventions to Reduce Disparities

Geriatric fracture programs aim to reduce disparities in
managing fragility hip fractures by expediting surgery,
facilitating collaboration between orthopedic surgeons and
geriatric medicine physicians, standardizing care protocols,
and involving social workers in discharge planning. Lim-
ited research suggests that these programs may help reduce
surgery delay disparities based on gender or race [127],
indicating the potential for standardized care pathways to
address inequities in treating fragile hip fractures. Federal
reimbursement policies, such as Comprehensive Care for
Joint Replacement (CJR) [128] and Bundled Payments for
Care Improvement Initiative (BPCI) [129], incentivize hos-
pitals to provide high-quality, cost-effective care. Recent
policy adjustments consider clinical and social risk factors
to address disparities, but their impact on inequities in treat-
ing fragile hip fractures remains uncertain. Furthermore, the
effects of such policies on fragility hip fractures not requir-
ing arthroplasty, like BPCI Advanced, are unknown. Future
research is essential to assess the influence of these poli-
cies on fragility hip fracture care disparities. In summary,
both geriatric fracture programs and healthcare policies hold
promise for reducing disparities in fragility hip fracture man-
agement, potentially enhancing care outcomes and equity.

Limitations of Existing Studies and Future
Research Directions

Research on BMD and osteoporosis in diverse racial and cul-
tural groups has limitations, including cross-sectional studies
that do not track BMD changes over time or consider lifestyle
factors and medical conditions. Lack of diversity in study pop-
ulations hinders understanding of BMD variations. Multiethnic
longitudinal studies are needed to explore BMD changes and
risk factors among racial and ethnic minorities. Determining
appropriate reference databases for defining osteoporosis in
people of color is uncertain, as the standard WHO T-score [10]
may lead to misdiagnosis due to skeletal differences [14, 19e,
130-135]. Methodological considerations, such as measure-
ment sites and techniques [95, 96], may also influence results,
particularly when comparing by race and ethnicity [97—100].
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Future research should examine socioeconomic determi-
nants, lifestyle variables, and comorbidities’ impact on bone
health in different racial and ethnic groups to inform public
health policies. Addressing lifestyle factors in diagnoses and
treatment recommendations can reduce disparities in osteopo-
rosis care and promote bone health for all.

Conclusion

Racial and ethnic differences exist in BMD and osteoporosis
prevalence, with non-Hispanic White individuals having higher
rates than Black and Hispanic individuals. Lifestyle choices and
genetic factors contribute to these variations. Obesity and diabe-
tes increase osteoporosis risk, particularly affecting certain racial/
ethnic groups disproportionately. Disparities extend to osteopo-
rosis research, education, screening, and treatment. Enhancing
BMD awareness and access to preventive measures is vital. Rec-
ognizing these differences informs clinical decisions and policy-
making for targeted interventions and public health programs to
reduce disparities. Improved screening and diagnostic methods
can enable earlier intervention and better outcomes.
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