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Abstract

Hip fracture injuries continue to be among the leading causes of excess mortality and morbidity rates among aging adults in
all parts of the globe. Among those who survive a falls inducing fracture, recovery is often slow and marred by the advent of
subsequent falls and fractures, despite advanced operative reparative approaches. This article examines past as well as present
thoughts as to whether hip fractures need to be prevented and why. It focuses on a possible role for vitamin D presence and
whether this hormone-like substrate can be recommended to protect against falls and hip fractures as well as bone health attrition
post hip fracture, thus against possible future hip osteoarthritis, recurrent falls, degraded bone and overall health. The inquiry
is based on an updated and past PUBMED data base overview of reports dating back to the 1990s. As in pre COVID times, post
COVID data, although limited show vitamin D may yet have a substantive mediating role to play in primary as well as secondary
prevention against future hip fractures and others. This data has been conflicting however, and an update may help providers

discern what may be best to advise their at risk clients about any vitamin D option they may not be aware of-
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1. Introduction

Many authors over the years have confirmed hip fractures, a
highly common debilitating injury afflicting one of three bone
sites of the hip among large numbers of older adults is one
strongly associated with significant morbidity and mortality rates
[1-3]. Very challenging to prevent as well as remediate even
among healthy survivors research to this effect has not yielded
substantive guidelines for offsetting this immense public health
concern [2,4]. Although promising, whether a persistent deficit
of vitamin D serum levels explains hip fracture vulnerability
given that a vitamin D deficiency is a common global health
problem, especially among the elderly, regardless of any fracture
presence [5,6]. Moreover, even if not the most salient hip fracture
determinant, a vitamin D deficiency may yet impact the regulation
of vitamin D cell and calcium-sensing receptor gene expression,
and thus several vital physiological functions including desirable
functions of peripheral blood cells involved in immunity as well as
bone health, muscle and physical performance status [7-10].

Over time, however, a lack of consensus on the benefits of
vitamin D supplementation in instances of deficiency continues
to prevail, thus potentially jeopardizing any chance of mitigating
a hip fracture injury or its severity. In particular, even if much of
the related research is flawed or non robust, a lack of empirical
consensus in this regard may impact those decisions required
by first line responders and others as far as the implementation
of efforts to avert primary hip fractures in falls injury cases, as
well as secondary fracture injuries, post hip fracture surgery. In
addition to impacting patient outcomes potentially adversely and
significantly, this issue is not solely academic but of immense
relevance to public health administrators as well as clinicians who
seek to rehabilitate or mitigate geriatric disability optimally and
effectively. Moreover, in addition to its possible role in fostering
functional recovery as well as averting falls and possible re-
fracture risk, osteoporosis may ensue unabated, fracture non union
or delayed union may be forthcoming, along with emergent post
surgical hip osteoarthritis onset or exacerbation requiring further
surgery in the midst of a persistent vitamin D deficiency. Indeed,
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in an age of immense fiscal restraints, and efforts to have elders
live out their lives in the community, this degree of ‘uncertainty’
may be costing society more than is budgeted for inadvertently as
over time the fiscal demands and degree of human suffering may
grow exponentially, rather than decline [12-14].

At the same time, even if arguments that hip fracture rates have
tended to decline in some countries in the recent past, and this
tends to dampen the urgency of need in this regard, globally,
many countries or regions appear to be experiencing high rates
of aging cohorts, as well as cohorts of higher ages at risk for
falls, hip fractures and a cycle of recurrent falls and falls injuries.
Thus, even if an apparent age-standardized incidence decline
as regards hip fractures has been noted in some countries, it
appears assuming this applies universally may yet prove highly
debilitating to many aging populations, especially those in poorer
less developed countries, and among populations living to higher
ages who are malnourished or lack exposure to sunlight and
vitamin D containing foods. As outlined by Veronese and Maggi
it appears safe to assume the global number of hip fractures as a
whole will increase by the year 2050, despite some improvements,
and thus the direct costs associated with this condition will rise
exponentially if the status quo is maintained [1]. Furthermore,
high rates of morbidity may compound this issue among those
cases where the presence of a hip fracture is associated with the
development of other negative consequences, such as depression,
and cardiovascular diseases, and losses of independence as well as
increases in health care residential demands.

In this regard, we believe actions taken at many levels are
imperative rather than optional and cannot be delayed even though
such efforts have been implemented to some degree for some
time. In addition, this enormous rise in aging adult numbers that is
tentatively anticipated over time as a whole may yet prove to alter
the epidemiological projections made over time quite considerably.
In particular, frail elders may be at heightened risk even if
surgery is applied to permit some degree of functional recovery.
In the interim, and regardless of data source, and geography, the
literature appears quite consistent in identifying that hip fractures
continue to have a substantial impact on older peoples’ physical
abilities, quality of life, and adaptability that has not diminished
substantively in this regard over time, even though many forms
of prevention have been discussed and implemented for decades
[4]. In this respect, although the possible use of vitamin D can
be predicted to impact favorably when present before or after a
serious hip fracture, data remain inconclusive. However, what is
apparent is that when bone building medication usage is available
and applied, its effect may plateau and eventually be too low to
make a meaningful impact on the societal hip fracture burden
without parallel attention to nutritional factors including vitamin
D[11].

1.1 Specific Aims
In this present narrative overview we aimed to document some

formative past and present research that may point towards
establishing whether hip fracture injuries, rehabilitation and
outcomes can be impacted favorably by efforts to ensure optimal
pre and post injury vitamin D daily desirable serum levels. More
specifically does the evidence point to a need for advancing the
bone health, muscle health, and overall well-being of older adults
in the context of averting both primary and secondary hip fractures
as well as hip osteoarthritis. Since the pre COVID era data were
not clear on these points, we hoped to offer the reader an updated
and comprehensive synthesis of what we know about hip fractures
today in 2026, and whether vitamin D exposure is one method
that may help mitigate its current and projected health burden.
Clinicians and those who treat acute hip fractures may benefit if
they can identify at risk cases and make cogent recommendations
to advance optimal and desirable outcomes.

Questions

The key questions posed in this present report were:

Is there a need to continue to pursue preventive strategies against
hip fractures in the older adult population?

If so, is there a role for vitamin D, and if so, in what respect?

Significance

Hip fractures among the elderly pose a significant economic, social,
and physical burden wherever they occur [1,12-14]. Moreover,
as outlined by Haentjens et al., even after initial hospitalization,
hip fractures continue to generate significant costs throughout the
ensuing 12 months after discharge [14]. Cost estimates based on
data obtained prospectively from hip-fracture patients and matched
controls also showed the costs associated with the treatment of
hip-fractures to be about three times greater than those resulting
from the treatments of age and residence-matched controls
without a fracture. Yet, whether vitamin D could reduce costs or
be of some import in the context of mitigating future osteoporosis
exacerbation, cartilage degradation and arthritis, osteoporosis, and
limitations in mobility has been uncertain to date [14-17].

2. Methods

To examine this issue we elected to review whether hip fractures
are likely to remain a major health concern in a global context
in the future, and whether vitamin D is potentially of clinical
relevance specifically in the context of pre and post hip fracture
bone prevention efforts. Pertinent articles listed on PUBMED,
Google Scholar, and PubMed Central that appeared to inform
about hip fractures and/or vitamin D from approximately 1990 up
to March 31 2026 and those that have emerged as of 2021 were
specifically sought.

Excluded were non-clinical or English language reported studies,
preprints, abstracts, proposals and conference proceedings.
Articles were screened for relevance and data addressing the
review questions by the author, a former injury fellow, and key
points were duly extracted, regardless of study approach. We
accepted the fact many studies included in the data base were
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observational or of possible low quality, and did not pertain to
the current questions, but some were used if they appeared to
have some important clinical utility. What is present is however
challenging to aggregate, or are already aggregated hence no
definitive statistical analyses were conducted. From those reports
that met citeria, we elected to tabulate the key anticipated trends
in upcoming decades, where available and relate other findings in
narrative form.

In light of present space limitations, and the fact we sought to
largely narrate only key data published from 2016-2026, readers
who may want to examine those hip fracture trends and others can
do so by referring to citation [18]. Those who wish to examine
comparable hip fracture data covering the periods from 1980-2009
are referred to the detailed prior review by Marks, citations 6, 11,
and 19, and Rapp et al. No Al was employed at any stage [3,19].

3. Results

3.1 General Findings

Since the 1990s a considerable body of research has evolved in
efforts to better understand the origins and epidemiology of hip
fracture injuries, modes of prevention, and surgical as well as non
surgical outcomes, and that implies it is a theme of high interest to
many. Among those that detail future hip fracture trends up until
2050, most if not all affirm its importance and indicate rising rates
and an urgent need not only for continued study in this regard
but for action to retard this emerging epidemic that threatens the
independence of many community dwelling older adults highly
and significantly [eg., 1,14,21-24,26]. Indeed, ample formative
research data shows hip fractures are serious health concerns
not only when viewed individually, but also collectively, and
from multiple angles. Data further support the emergence of an
immense target or ‘at risk’ group of older adults-a rapidly growing
population globally, especially in Asia where services may not be
well developed or available widely [27].

Projections pointing to a need to act now and not later to avert
undue costs of failing to do this are summarized in Table 1 below.

Table 1: Summary of Data Supporting Efforts to Counter Burgeoning Projected 2050 Hip Fracture Injury Rates

RESEARCHERS’ FINDINGS

Ong et al. [27]

By 2050, it is estimated six million hip fractures will occur annually and the majority will
be in Asia

Cooper et al. [28]

Hip fracture numbers will increase from 1.66 million observed in 1990 to 6.26 million by
2050

Downey et al. [29]

The number of fragility hip fractures in adults >60 years is estimated to triple/quadruple
by 2050

Barrios-Moyana et al. [30]

According to figures from 2009, 1/12 Mexican women and 1/20 men over age 65 will suffer
a hip fracture when cases reach 110,055 patients in the year 2050

Lesnyak et al. [31]

An estimated 2752 hip fractures in 2015 will increase by 207% to 8435 in 2050 in the
Kyrgyz Republic

Issayeva et al. [32]

2015 data estimates of 11,690 in 2015 are predicted to increase by 140% to 28,000 in 2050
in Kazakhstan

Zakroyeva et al. [33]

The 2015 Moldova data reflecting 3911 hip fracture cases will increase by 60% to 6492 in
2050

Naureen et al. [34]

An estimated 36,524 hip fractures in Pakistan in 2015 will increase by 214% to 114,820 in
2050

Kim et al. [35]

Hip fractures increases from 159.1/100,000 in 2008 to 181.5/100,000 in 2012, are estimated
to increase by 1.4 times over the next 10 years in South Korea

Wilk et al. [36]

There will be an increase of a total crude rate of 467.2 (men 329.6; women 584.7) for the
year 2050 in Poland

Tuzun et al. [37]

The number of hip fractures is expected to increase to nearly 64,000 in 2035 in Turkey

Abeygunasekara et al. [38]

According to Sri Lanka data, 3824 hip fractures would have occurred island-wide during
the study period and will likely reach 12,068 in 2051

Leznyk et al. [39]

Estimated numbers of hip fractures in persons 50+ years for 2015 of 16,764 are predicted

to increase to 60,272 in 2050 in Uzbekistan

Note: Additional findings are reported in references 40-50.
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3.2 Specific Findings

3.2.1 Hip Fracture Epidemiologic Trends

The available research articles covering the time periods 2021-
2026 are aligned with those of earlier studies to a high degree,
and continue to strongly indicate that hip fractures will likely
continue to pose an enormous challenge to many health systems
as well vulnerable high age adults over the next few decades,
despite some contrary evidence in some regions in recent years
[eg., 20,40-50]. In particular, selected population trend estimates
conducted largely prior to 2021, can be said to generally show that
regardless of geographic location, or declining or low rates of hip
fracture rates in the past, hip fractures will continue to increase up
to at least 2050 in those regions studied [see Table 1]. This seems
especially evident in the case of men who exhibit frailty or multiple
coexisting chronic conditions thought to be increasing among
the aging population in their own right. Increases in untreated
osteoporosis leading to bone fragility and possibly to higher rates
of hip fracture displacement requiring surgery may also evolve if
not addressed effectively in a timely manner, especially in regions
previously deemed ‘low risk’ regions [21,26,50-52,62,63].

A recent systematic review of hip fracture outcomes and events in
Saudi Arabia showed that across predominantly studied hospital-
based cohorts, hip and femoral fractures accounted for a substantial
proportion of orthopedic admissions with approximately 7,000
femoral fractures annually. Reported one-year mortality rates
varied widely across studies, ranging from approximately 11% to
nearly 48%, with higher rates consistently observed among those
with delayed surgery or a higher American Surgical Association
classification. Functional recovery was frequently limited, and
postoperative complications were common. What was telling
was that despite a high prevalence of osteoporosis or osteopenia
among the studied fracture cases, an osteoporosis diagnosis and
its secondary prevention were consistently underutilized [51]. A
further similar report has affirmed femoral neck fractures, one
highly disabling type of hip fracture, are due in part the presence
of osteoporosis and frailty. This is accompanied by a high post
surgical reoperation risk, the risk of complications such as
dislocation, peri-prosthetic fractures and infection, second hip
fractures, plus a declining ability to function physically [62,64].

Severity and trend data may also be underestimates or inaccurate if
current data sets fail to represent the changing nature of the aging
population and its health status in the post COVID realm. It may
exclude those who have limited access to care, those excluded
from research studies for many reasons, high age adults, along
with increasingly prevalent multi morbidities that may impact
hip fracture risk. The incidence rates applied to provide base line
calculations in predictive models may also fail to depict more recent
upward trends of relevance to fracture risk, such as increases in
rates of sarcopenia, increases or successes in averting hip fractures
in regions not studied, as well as the lack of sub group study. As
a result, some older chronically ill adults and even those who are

healthy, may be overlooked, as being at risk for any pending hip
fracture and are not treated preemptively and accordingly [63].

In addition to the role of delayed surgical care, an under or a
missed diagnosis, as well as suboptimal osteoporosis treatments,
and system-level practice variability are evident key clinical
challenges that may lead to a rise in hip fractures, rather than
not [51,56]. Earlier, Ha et al. in calculating projected future hip
fracture occurrences in Korea implied its incidence will likely
continue to increase, along with its socioeconomic burden, a
conclusion echoed by Glinkowski et al. based on circumstances
in Poland [41,52]. As per Rapp et al. we agree the bulk of the data
although not universal, indicate a need for action in many spheres
before as well as after any hip fracture occurrence [3].

Indeed, Zhang et al. recently showed that despite stable hip fracture
incidence rates from 2012-2016, actual numbers of hip fracture
injuries increased in parallel with the aging of the their studied
population [42]. That is, the absolute number of hip fractures in
those 55 years and older increased about 4-fold, and accordingly,
the total costs for hospitalization showed a steep rise from US$60
million to US$380 million over the study period. As well, costs
of hospitalization increased about 1.59-fold, from US$4,300 in
2012 to US$6,840 in 2016. These data may yet be underestimates
because they did not necessarily account for the possible recurrence
of the fracture at the initial injury site, or the development of a
new fracture in the contra-lateral hip, that may occur in almost
10 percent of hip fracture survivors nor the consistent use of
FRAXR evaluation model to assess hip fracture risk [53,44]. As
well, regardless of case numbers, mortality rates post hip fracture
remain high, especially for men, and according to Hagen et al.,
estimates of health lost to hip fractures will approximately double,
from 32,850 DALYs in 2020 to 60,555 in 2040 in Norway, even
though hip fracture incidence rates were found to be decreasing
in the high incidence area of Oslo, Norway, and the global burden
remains high especially in socially deprived regions [1,40,54,55].

In short, in terms of the anticipated increases in coming decades
of high hip fracture volumes and their dire consequences among
many high age adults in multiple regions, and when considering
these injuries solely from a remaining lifetime perspective, it
can be anticipated that subsequent fractures as well as post all-
cause and excess mortality rates will probably continue to rise if
no comprehensive efficacious primary preventive strategies are
forthcoming in the immediate future [53]. Indeed, among those
who do not die prematurely even before treatment is initiated
Veronese and Maggi have noted hip fracture recovery to be
commonly associated with highly negative health consequences,
such as disability, depression, and cardiovascular diseases, as well
as immense social costs [1,66-68]. Moreover, as discussed by
Dyer et al. the long-term outlook for hip fracture surgery survivors
even those deemed initially independent in self-care pre-fracture,
is bleak, and one where 20-60% of survivors will likely require
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assistance for accomplishing various daily tasks for up to two years,
especially those in the older age groups with primary fragility
fractures, as well as subsequent fractures [65,66]. Additionally,
even where hip mortality rates appear to have declined, 11%
cases undergoing hip fracture surgery who return home are often
readmitted within 30 Days [67].

Moreover, among those older adults forced to live in a residential
care setting post-fracture are likely to exhibit a level of function
lower than that of comparable aged elders returning to and able to
continue living in the community. As per Papadimitrou et al., hip
fracture injuries, which are found to increase in prevalence with
age, can undoubtedly be expected to lead to a substantial loss of
years of healthy life even in previously healthy older adults, in
addition to producing substantive decrements in independence and
mobility in the first year post fracture, along with an increased risk
of depressive symptoms and a decrease in activity participation
[69,70,71]. In addition to the high mortality rates within the first
three to six months of their injury in surgical cases, these rates may
be even higher in non-operative cases, or in those receiving poorly
integrated care [72-76]. As well as a possible heightened risk for
a second or third hip fracture, very poor functional outcomes may
be forthcoming if the individual is deemed frail, as well as having
possible high levels of psychological distress [74-76].

3.2.2 Mitigation Approaches

Among a multitude of potentially remediable factors uncovered
since the 1960s, including the prevention of falls, low bone and
muscle mass, chronic health conditions, impaired cognitions, low
milk consumption, suboptimal exposure to sunlight, and vitamin
D deficiency, addressing these hip fracture risk factors has not
resulted in desirable outcomes for all to date [77-82]. Additionally,
even though research points to a salient linkage between hip
fractures, muscle degeneration and inadequate calcium/vitamin D
intake this has not been well articulated or applied in the context of
hip fracture preventive goals and objectives at any level [62]. Thus,
not only is much suffering potentially inadvertent and reversible in
part, but the risk of a recurrent fracture burden may remain even if
surgery is successful in mediating a hip repair technically speaking
[62]. The same applies to the failure to apprehend and allay
persistent environmental, psychological, health, intrinsic capacity,
and social factors, steroid usage, and medication effects that can
underpin both hip fracture risk as well as vitamin D insufficiency
[19,57-60].

In addition, in the specific case of vitamin D, it is not agreed by all
that vitamin D is possible hip fracture co-factor even though most
hip fracture cases are found to be vitamin D deficient and could
possibly benefit from some form of daily vitamin D exposure.
This state of uncertainly of a possible mediating variable against
hip fracture onset and severity prevails moreover despite a strong
rationale from basic research studies and others that vitamin D
plays a key or important role in bone physiology and maintenance,
muscle physiology, overall health status, and possibly in cognitive

and falls associated situations. As well, many epidemiological
studies suggest that vitamin D insufficiency is related to a number
of other disorders frequently observed among elderly fallers
who are prone towards hip fracture, such as type 2 diabetes, and
cardiovascular disorders including hypertension. Although no
preventive vitamin D role against hip fractures may ensue if the
predominant determinants of hip fractures are lack of physical
activities and low weight, a 2021 study report indicated 407 of
872 (47%) hip fracture patients —who may or may not have been
sedentary or frail-were vitamin D deficient and those cases tended
to demonstrate more delirium, more new hip fractures, and more
medical readmissions than those with adequate baseline levels
[81]. The low levels of vitamin D in older hip fracture patients was
also more marked than the levels of hip joint arthroplasty cases of
a similar age [77].

Unfortunately considerable emphasis is placed on a failure to
show universal benefits or linkages in the hip fracture injury cycle
and that vitamin D sufficiency alone may not prevent the degree
of trauma generating all hip fractures. A recommendation pointing
to the lack of vitamin D in healthy older adults in general, may
however, prevent its possible future mediating role on hip fracture
extent and severity in selected cases such as those at risk for fear
of falls or kinesiophobia, osteoporotic fractures and recurrent falls
[60,81,82,84-88,98].

In short, even though ample evidence supports the importance
of vitamin D in maintaining calcium and bone metabolism, a
risk factor for osteoporosis, falls and hip fractures in old age its
preventive impact or replacement is not always advocated for
or effective in countering hip fractures, hip fracture survival, or
optimal recovery. Its value in pre and post surgical states must
however warrant consideration in that certain results do lend
support to the overarching importance of maintaining serum
vitamin D levels above 30 nmol/L in the older population, where
vitamin D deficiency is common, especially in women with brittle
bones.

Moreover, doing all that is possible to preserve bone health status
earlier rather than later appears imperative given one in ten older
adults are found to suffer a secondary hip fracture that may yet
implicate muscle degeneration and inadequate calcium/vitamin
D intake [89]. Indeed, it seems vitamin D can likely impact hip
fracture risk, its re-fracture risk, as well as surgical recovery given
its essential role for calcium metabolism, bone mineralization
and musculoskeletal health, however almost 75% of admitted hip
fracture cases can be expected to exhibit a vitamin D deficiency
and to remain so if not attended to [90-93]. In this respect, those
with proximal femur fractures may experience poorer functional
mobility and higher perioperative and 1-year mortality rates than
not if found to present with fragility fractures [15]. They may
suffer intently and more so if no attention or relevance is placed
on fostering their bone health and their vitamin D status [82,83].
Zhao et al., too noted those suffering from inter-trochanteric hip
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fractures and a lower than desirable vitamin D level may exhibit
more severe fractures than those with higher levels [94]. They may
also exhibit more evidence of post-operative delirium, more new
hip fractures, and more medical readmissions, at 1 year, unless
action to counter this is forthcoming [95,96].

3.2.3 Implications

Although not currently advocated by all in averting or treating hip
fracture cases or those at risk, Jarusswan et al. have concluded
that in treatment settings where baseline serum vitamin D level
can’t be evaluated readily, high-dose vitamin D2 of approximately
60,000 IU/week applied for 12 weeks, with a subsequent switch to
a maintenance dose is likely to prove beneficial in restoring serum
vitamin D to optimal levels in 82.8% of cases without causing
symptomatic hypercalcemia, a common obstacle to vitamin D
supplementation [97]. Mak et al. who conducted a randomized,
double-blind, placebo-controlled trial of 218 adults, aged 65-years
or older, requiring hip fracture surgery assigned to receive a single
loading-dose of vitamin D (250,000 IU vitamin-D3, did find
falls related benefits in the active group after four weeks [98]. As
well, a higher percentage of the active group reported ‘no pain
or consistent discomfort’, and trended towards higher life quality
scores at week-26.

Sprague et al. who used data from a large hip fracture trial to
determine the proportion of patients who used vitamin D after hip
fracture surgery and whether supplementation was associated with
improved health-related quality of life and reduced reoperation
rates found that despite guidelines recommending vitamin D
supplementation only a limited proportion of elderly patients may
be using vitamin D supplements consistently post hip fracture
surgery, even if desirable [99]. On the other hand, compliant cases
showed significant improvements in health-related quality of life,
including selected cases with fragility fractures who may have a
severe vitamin D deficiency both at baseline and at 6-month after
hip surgery [100,101]. As a result, the authors proposed there may
be a need for additional post operative strategies to help promote
the uptake and compliance of vitamin D exposure in this regard,
and related benefits of higher one year and four year survival rates if
vitamin D supplementation is coupled with exercise [102]. As well
more cases may be discharged home rather than to a rehabilitation
unit [103]. Ben-Natan et al. show tentative data implicating lower
vitamin D levels and longer hospitalization stays and higher fall
risks in elderly hip fracture patients in the realm of peri-operative
recovery, As per Singh et al. it thus appears safe to conclude a
proximal femur fracture in the presence of osteoporosis is a
serious situation that can explain the high mortality and morbidity
rates associated with hip fractures in the older adult population,
especially where vitamin D levels are suboptimal [104,105].

It is also apparent that although hip fracture risk in the elderly is
a function of multiple factors, including bone mineral density,
muscle strength, and balance, all of these possible deterministic
factors have been related to vitamin D status and function in their

own right. Their study of cases with proximal femoral fractures
showed almost all their hip fracture patients (96%) were suffering
from hypovitaminosis D (vitamin D levels <30 ng/ml), and 38% of
had vitamin D deficiency (Vitamin D levels <20 ng/ml) regardless
of age, and sex [105]. Clearly an indirect impact of a vitamin D
deficiency on hip fracture risk also extends to several biological
processes other than calcium metabolism including, neuromuscular
function, immune system function. inflammation control, glucose
metabolism, immune and cell growth modulation processes. The
related cell receptor vitamin D receptor, along with the active form
of vitamin D, also modulates many genes that encode for proteins
responsible for regulating cell proliferation, differentiation, and
apoptosis or cell death sequences, thus of enormous promise in
explaining and intervening to maximize its diverse roles [106].

4. Discussion

As outlined earlier, this mini umbrella overview was designed
to re-examine whether hip fractures remain a noteworthy global
cause of excess morbidity and mortality among older adults, and
if so, if there is a need to prevent the injury and its consequences
jn the future. It also examined the possible role of vitamin D in
this regard. Using data published primarily between 2016 and
2026, it seems most nations can clearly anticipate increases, rather
than decreases in hip fractures case rates by 2050, regardless of
geographic location or prior successes in reducing hip fracture
rates and their devastating impacts on the injured older adult,
unless widespread intensely focused actions are taken to avert
this. At the same time, many aging adults will likely be unable
to age ‘in place’ as a result of a hip fracture especially if they are
already in poor health [107]. However, despite the urgency of this
issue, a very limited number of research projects from limited
geographical locations prevail, some using retrospective data or
observational approaches.

Further, very few robust clinical controlled studies prevail, and
many suffer from low quality or questionable efforts to aggregate
dissimilar data sets drawn from limited samples and varied
inclusion and exclusion criteria. As such, and in light of the very
modest successes of past preventive approaches other than in some
European and UK settings, and a trend to a more favourable role
for vitamin D in hip fracture and osteoporosis prevention efforts,
more should clearly be done in the future, especially in the less
developed world to examine how vitamin D might be harnessed to
play an important preventive role in the context of bone nased hip
fracture risk, and recovery, as outlined by Chevalley et al. [108].
At the same time and according to Bischoff-Ferrari given that
about two-thirds of hip fracture cases may show signs of a vitamin
D insufficiency, its presence at desirable levels may indirectly
avert inevitable hip fractures due to falls-the major cause of
many post-surgery hip fracture readmissions, and injury severity
[102,109,110].

Accordingly, and notwithstanding the lack of any robust evidence
to validate universal supplementation of vitamin D among older at
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risk populations, in addition to encouraging the use of sound safety
measures against falls, appropriate routine screenings to determine
the prevailing level of serum vitamin D in vulnerable older adults,
along with timely follow up procedures by practitioners to help
older adults secure the best food sources of vitamin D if possible is
indicated for alleviating much distress and pain, and may possibly
delay or mitigate hip fracture mortality and debility outcomes
[29,111]. This approach as well as timely surgery and osteoporosis
care may also help in mitigating some degree of hip fracture
severity and post surgical secondary fracture risk associated with a
frail osteoporotic hip fracture [112-114].

Most current authors concur it is vital however, to resolve related
literature inconsistencies, as well as research gaps and limitations
of those already published. Key issues that might be valuable to
address include attention to- the nature of the methods of measuring
and classifying both frailty risk as well as vitamin D serum levels—
plus attention to food insecurity issues and seasonal variations in
vitamin D levels and outdoor versus indoor activities ratios [115].

Nyugen and Lui further imply that to enable more effective
implementation and outcomes of hip fracture prevention strategies,
it is imperative to develop an optimal model of care for older
adults who have sustained a hip fracture, especially in rapidly
aging nations [106]. All personnel likely to encounter and counsel
an older adult faller or fracture survivor as well as the injured adult
may benefitimmensely in this respect from a well organized array of
educational materials, home safety assessment recommendations,
and nutritional strategies they can safely recommend to their older
clients, especially the frail [83]. Unfortunately, although many
authors identify a higher magnitudes of hip fractures than desired
and that it is one health condition that will likely prevail more
markedly in 2050 among high age frail sedentary older adults
located in low income regions, very few spell out or mention any
comprehensive strategy or need to intervene to avert this future
possible costly epidemic.

However, based on a considerable volume of supportive literature
and a sound biological rationale for its efficacy or lack thereof,
vitamin D may be one factor worthy of consideration in the
prevention treatment cycle due to its possible bone mineral
content/bone metabolic benefits plus ability to influence:

a. Balance/walking speed

b. Effectiveness of protective reflexes

c. Chronic pain

d. Muscle strength/mobility

e. The risk of falls and falling

f. Extra skeletal health status

g. Cognitive health status

h. Immunity status

Other potentially worthy efforts that might reduce the anticipated
hip fracture 2050 rates of occurrence and their consequences
include the need for:

= Prompt action to counteract predicted global hip fracture
increases [21,27,112].

= More effective falls and other practical prevention and safety
approaches [111,116,117].

= More intense efforts to offset vitamin D deficiencies, bone
fragility, and frailty [113,118].

= Optimisming vitamin D levels, especially in vitamin D deficient
aging adults.

= Routine assessment of vitamin D status/ targeted supplementation
in risk groups [70,119-122].

= Securing an adequate dietary or supplemental vitamin D and
calcium intake source [103].

= More equitable vitamin D deficiency and falls prevention
strategies [4,62].

= Improving diagnostic resources, osteoporosis management and
bone health [44,51,112,125].

In this respect, first line responders and emergency team personnel
can play a considerable role in helping combat the magnitude and
severity of late life hip fracture disability in our view by:

* Providing salient educational material to non hospitalized high
age falls injury cases.

* Ensuring rapid triaging and transfer to surgery in the face of a
hip fracture.

* Screening and prompting surgeons about possible vitamin D
deficiency risk.

* Providing the patient with nutritional information plus home
safety inspection sources.

In addition, a standardized care path that empowers allied health
professionals may help reduce peri-operative complications, while
a combined orthogeriatric care service may facilitate more prompt
surgical treatment [73]. We further perceive hospital clinics,
social media, and public spaces, including the emergency room
can convey the overall importance of optimal nutrition, exercise,
weight management, and sunlight exposure efforts for maximizing
the bone health all older adults, plus listings that offer routine bone
density screenings in addition to providing insightful intake and
preoperative patient evaluations [17,120-122].

In the interim a desirable vitamin D-calcium regimen applied
daily or weekly can be expected to effectively correct a vitamin D
deficiency in those older adult with a hip fracture injury, as well
as enhancing post fracture healing [123,124]. In the hip fracture
preventive realm, the application of well designed and informed
education alongside adequate resource allocations and interactive
expert collaboration that embraces and is open to following the
trail of many favorable reports of a protective role for vitamin D
replacement in vulnerable high age adults or other ‘at risk’ sub
groups may prove far reaching as well [4,125-130].

However, to advance the evidence base the role of a sound
theoretical framework and action plan, careful follow up, and
robust evaluations/measurement procedures need to be addressed
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sooner rather than later in carefully-designed and controlled
longitudinal adequately powered studies.

5. Conclusions

In spite of the limitations of this mini overview, and those in the
cited literature, we conclude: a) there is an obvious pressing need
for timely efforts to avert a future epidemic of hip fractures and
their debilitating costly outcomes among high numbers of older
adults, especially in Asia and low income countries; b) too few
current efforts are either employed or not adequately designed
to offset this projected hip fracture health burden in general, as
well as in the context of intervention personalization; c) a possible
omission in this regard is the failure to embrace the plausible role
for vitamin D insufficiency in hip fracture disability; d) a strong
likelihood of vitamin D deficiencies, and their well established
adverse health ramifications underpin many falls occurrences as
well as hip fracture risk among older frail adults.

Although some evidence showing a positive impact of vitamin D
supplementation for purposes of both a more rapid and optimal
post fracture recovery, as well for reducing the high falls rates
pre and post hip fractures, we further conclude there may be a
mismatch between the mode of vitamin D administration or
intervention, its mode of measurement-often only measured once,
and its underlying premises in the absence of carefully structured
systematically organized related research and evaluation processes
that result in confounding results.

To this end we would like to advocate for:

* Honoring more anecdotal as well as evidence based findings.

* Drawing lessons from shortcomings and successes reported in
the vitamin D-hip fracture realm.

* Identifying what works and why and what age and sex specific
processes are needed to attain valid results.

* Applying an adapted systematic framework and set of biologic as
well as behavioral and communication theories to guide program
development in diverse settings.
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