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Abstract

Background: Hip fracture injuries, surgery, preventive and rehabilitation efforts over the years have not yielded commensurate

returns despite their laudable goals and great need.

Aim: This mini review aimed to examine 2023 data focusing on falls and recurrent falls as a possible and remediable key hip fracture

determinant.

Methods: Available English language related papers published in 2023 and housed in key data bases were sought and examined for
cohesive themes and their clinical implications.

Results: Although highly diverse, cumulative findings appear to support a need for more careful routine evaluation of falls risk fac-
tors among the elderly, plus efforts to reduce modifiable falls risks that induce hip fracture injuries. But what is distinctive or insepa-

rable in this regard is hard to discern.

Conclusion: More carefully conceived preclinical as well as longitudinal studies of the possible mechanisms underpinning falls risk
among larger more diverse samples of older adults of various ages plus commensurate societal investments in home and community

based falls prevention efforts are strongly indicated.
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Introduction cially if they are weak, depressed or anxious thus compounding the

Even though many years of research have been enacted in ef- extent of any adverse fatal as well as non-fatal health outcome [11]

forts to prevent or minimize hip bone fractures in the elderly,

these injuries persist in producing immense levels of devastating Moreover, based on what we do know, even though operative

disability among survivors no matter where they reside [1-4]. In interventions used to treat falls associated hip fractures are reason-

particular, although Dong, et al. [3] report that falls are the stron- ably successful, many hip fracture surgery survivors may continue

gest hip fracture predictor and can significantly influence post op-
erative survival rates [5], efforts to avert falls in the older popula-

tion remain suboptimal at best [5].

However, falls-induced injuries among older adults which can
not only stem from aging associated bone mass and muscle mass
declines, but from frailty as well as concurrent problems of dia-
betes and its correlates, among other conditions, may continue to
prevail if timely well-chosen insightful preventive efforts are not
forthcoming [5-10]. Moreover, if unaddressed early on, many older

adults who sustain an injurious fall may fall multiple times espe-

to incur declines in functional ability, self-sufficiency and indepen-
dence [12] plus high mortality rates [13,14], and a diminished life
quality. A fair proportion of community dwelling adults who thus
desire to live independently in the community rather than in an in-
stitutional setting, may yet need to be housed in nursing homes or

in long term care facilities as a result.

Aims
This mini review strove to examine if there are any novel find-
ings as of 2023 that can advance our understanding of how to pre-

vent hip fracture injuries due to falls among older age adults living
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in the community, a topic that has received less attention than that
focused on bone and muscle health as well as nutrition, and where
little objective progress has been made to date despite numerous
public health efforts and others.

Rationale

Older adults who wish to reside in the community as well as
those who desire a high life quality may be unexpectedly disabled
by one or more falls incidents especially those that may induce a
fracture of the hip bone. Yet, despite years of endeavor and efforts
to reduce the chances of this prevalent cycle of negative events,
there is no current universal antidote that has proven successful.
By contrast, it is possible that more concerted and dedicated ef-
forts to examine the nature of the most likely falls determinants
and their preventive potential may have multiple applied and ben-

eficial health ramifications and resource demands consequences.

Significance

In view of the severe individual and cumulative personal as
well as economic consequences of falls in their own right, especial-
ly those that result in fostering hip fractures the ability to pinpoint
remediable factors and mechanism underpinning falls may have
considerable clinical as well as public health merit including po-
tential reductions in a) Hospital costs and utilization; b) Physical
costs; ¢) Psychological costs; d) Social isolation costs; e) Financial

and liability costs; f) Hip fracture injuries.

Moreover, since the risk of falling increases incrementally with
the number of prevailing risk factors, reducing one or more pre-
ventable falls-related correlates could yield proportionate reduc-

tions in fall frequency and injury risk [14].

Strategies to reduce potentially modifiable risk factors that ap-
pear to hold promise are screening for falls risk and thereafter ef-
forts to improve strength, balance and movement coordination as
indicated [14]. Others include the use of hip protectors, the use

of specific shoe types, dietary amendments, and supplementation.

Methods

To examine current viewpoints and implications as related
to the comprehension of the factors that appear to drive the
persistently high fallsand hip fracture rates prevailingand reported
among most aging populations, most existing 2023 peer reviewed
articles were scanned accordingly. For purposes of budgetary
and social planning directives in the future, it was assumed that
currently posted publications would point to those key issues
that have emerged over time in this sphere as well as any relevant
post-COVID-19 implications. To this end, data mapping the topical
themes of interest and located in PUBMED, PubMed Central,
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Science Direct, and GOOGLE SCHOLAR repositories were scanned
and examined using the key words, falls, falls injuries, elderly. older
adults, recurrent falls, etiology, and hip fractures. With an obvious
lack of any focused themes within this body of data, it appeared
only a narrative descriptive review approach was possible, and
thus strove to focus on what current authors have found recently
and analysed and what they have concluded. Studies based on
young adults or youths, those with distinctive health conditions,
plus televised or virtual reality interventions, as well as those
examining surgical procedures and various prevention approaches
in nursing homes were omitted. As well, organizational, climatic
and environmental factors underpinning falls and hip fractures
were omitted. All forms of publication were deemed eligible if they
were full reports written in English. Hip fractures, rather than other
bone fractures were studied because they are the most common
fracture injury in older populations and their key determinant is a

falls injury rather than pathology.

Results

Among the current research findings on falls and hip fractures
among older adults in the context of the community, data show
that these two health challenges will likely continue to pose im-
mense public health concerns and immense social costs. Indeed,
as identified by a scan of the prevailing data bases and their many
associated articles listed in 2023, falls-cited consistently as a major
cause of bone fractures-including hip fractures, plus falls in their
own right- consistently result in high degrees of disability, and of-
tentimes premature mortality among older adults [15,16]. In addi-
tion those hip fracture cases who have fallen previously and return
to the community may suffer accelerated declines in cognitive and
physical function, plus mortality [17].

Falls in their own right may also prove potentially costly be-
cause they may be indicators of future dementia problems [18] and
excess mortality as well as hip fractures. Those older adults who
use psychotropic medications regularly [19] may be especially vul-
nerable in this regard to multiple falls [20].

However, very few actual clinical studies focusing on this topic

are currently posted to validate these findings.

Additionally, the varied types of falls examined, the varied study
settings, non random samples, plus the use of instruments with un-
known properties is problematic to aggregate and renders it chal-
lenging to separate out what is valid or not. Moreover, despite all
postings having undergone peer review, when viewed as a whole,
the highly diverse study designs and research questions posted in
2023 do not seem to permit any common general emergent trend

[19] or consensus or common ground.
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Nonetheless, in accord with persistently high rates of actual an-
nual falls and predicted falls in the future, and almost no sound cur-
rent framework that has a strong evidence base, almost all current
authors advocate for more extensive well designed research in this
regard. As outlined by Biswas., et al. [21] despite their careful meta
analytic efforts the data they downloaded, reviewed and examined
were largely non-conclusive because many factors of possible falls
risk relevance were either not studied or included in the available
study reports or were not assessed or analyzed in a standardized
manner. Additionally, even in a specific realm, the temporal asso-
ciations between variables such as dementia, physical frailty, and
falls contexts, as well as differences in what is concluded based
on instrument selection for example [22,23] are potential further
barriers to arriving at any definitive precise actionable preventive
solutions [24]. Other possible falls determinants that are not well
studied currently, but may warrant attention are ‘lifestyle’, plus
health status including pain status, and possible excess alcohol us-
age [25-28].

As well, efforts to examine the clinical relevance of visual defi-
cits [29], various cardiovascular impairments [30], mobility and/
or stepping reactionary impairments in isolation remains uncer-
tain at best [31], as do those that point to- but cannot affirm- con-
clusively the combined or distinctive influence of cognitive impair-
ments, physical frailty, malnutrition and loneliness [32-35]. The
potential impact and relevance of multiple social factors, neigh-
borhood context plus frailty [36,37] is also hard to discern at pres-
ent. Also alluded to but warranting added attention are various
muscle-based deficits and impairments [16,19,38-42], depression
[43], obesity [44], disability, certain medications [45] and sleep
challenges. In addition, a past history of knee or hip joint replace-
ment surgery, and fears of stumbling or slipping in those with a
falls history cannot be ruled out readily as a secondary falls risk
indicator or predictor [46-48]. Alternately, understudied predic-
tors such as discrimination in various forms, homes that are un-
safe, outdoor safety issues, social isolation, and pain cannot be ex-
cluded as being highly salient independent or collective falls injury
analogues warranting examination alongside those that appear of
high salience to obviate [27,49-51].

In short, adding to many gaps that prevail, and despite mount-
ing evidence in multiple spheres that currently implicate the so-
cial and economic environment, including a combination of pub-
lic-policy, community, and institutional/organizational factors as
having a profound and lasting effect on health, and the incidence,
prevalence and severity of disease, injury and sickness are rarely
discussed, especially in the context of falls and recurrent falls in-

jury prevention.

To assist in attaining more predictive models that can yield de-

sirable and more advanced understandings and outcomes, it ap-
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pears studying a broad array of carefully chosen correlates among
those discussed above and summarized below in Table 1 will help
validate what has been observed and will also possibly yield sub-
stantive novel insights. Samples with one or more traits listed in ta-
ble 2 may also prove highly insightful especially if examined among
large diverse samples using agreed upon frameworks and with uni-
form validated instrumentation. Examining indoor falls features

versus those occurring outdoors is also advocated [52].

Alcohol usage [28]
Balance and gait deficits [39,53,54]
Cognitions, cognitive frailty, depression [23,43,54]

Environmental risk factors/home hazards

Degree of psychotropic, sedative, analgesic medication usage
[45]

Falls beliefs, history, and fears

Muscle structure/function [11,14].

Muscle and joint pain [54]

Poor nutrition, abnormal fat distribution, physical frailty
[23,59,60]

Sleep problems [26,48,56,57]

Social circumstances [36]

Visual and hearing impairments [29]

Table 1: Key falls injury associated attributes that appear to be

promising to examine.

Chronic disease cases [52]

Chronic pain sufferers [54]

Depressed or confused elders [34,61,62]

Frequent and/or fearful fallers [52,69]

High age adults

Hip fracture surgical recovery cases [63, 69]

Malnourished frail older adults [37,59]

Those living alone/under poor conditions [58]

Visually impaired [29]

Table 2: Possible priority populations wanting study as well as
falls counter solutions.

Discussion

Among the many problems faced by aging nations, one of persis-
tent concern is the high rate of hip fractures, which are commonly
highly debilitating injuries affecting many older adults in all parts
of the world, despite years of study and efforts to avert this injury.
Unlike many health conditions affecting older adults, and where
treatment can help to restore wellbeing to some degree, once a
hip fracture has occurred multiple challenges remain, including
functional disability, and loss of independence [64], a second or
third hip fracture, almost always preceded by a fall. However, even

though falls are a significant hip fracture risk attribute [14], and
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despite overall agreement that falls in general, are hazardous to
an older person'’s health, and often generate an ongoing need for
health services and resources, efforts to categorize the most sa-
lient falls risk factors and who is or is not at risk is likely to remain
challenging to unravel unless concerted thought is applied to their
assessment [52]. However, even after decades of study, many cur-
rent 2023 authors such as Kelsey, et al. [52] support assertions
by others that more research is needed in this regard for multiple
reasons [11,65]. In particular, the ability to identify and control
falls injuries risk factors is seen as especially relevant in efforts

to reduce the growing falls injury induced health costs [10,53,66].

Indeed, most current articles strongly imply that rather than
viewing falls as inevitable, there is potentially much value in pur-
suing and uncovering the sources or etiology of falls affecting
older adults more intently. As well it may be helpful to consider
delineating falls risk according to environmental factors. Using
more adequately powered approaches with more focused study
questions and robust design elements is also warranted. More
‘face to face’ data collection approaches and analysis, rather than
those based on isolated secondary data sets [11,14] are also indi-
cated as are studies to isolate the role of age distinct falls factors
and needs [64].

As well, to further our current understandings, it could help if
the time lag for publication of any new data is minimized as most
contemporary studies clearly have to rely on historical data that
may not be sufficiently representative of 2023 needs and trends
[11,14,70]. Even in the case with no respondent attrition [70], a
multi-year time lag with almost no data beyond 2020 must surely
preclude assurances that all salient influences on falls and injury
recovery are detailed. For example, what the impact of COVID-19
and its long term effects have-if any-on falls injury and recovery
risk is basically unknown. Other population wide issues such as
climate change, systematic disparities in social conditions, and
cultural factors, among older populations may have affected and
are still affecting falls risk and injury trends in some way in more
recent times and their general omission from evidence based
studies may hence leave us with more unknowns than answers.
Further gaps in our knowledge base as well as elaboration studies
that employ advanced technologies also warrant attention. In the
interim, until some of the shortcomings are addressed, the pos-
sible application of solutions derived from artificial intelligence
will likely be tentative a best and fail to offer universal falls risk
solutions due to: a) the possible exclusion of salient falls injury
data from unfunded organizations; b) data where disease terms
used do not comport with adopted or accepted PRISM recommen-
dations; c) observational and retrospective use of secondary data
rather than prospective clinical studies [10,53] study approaches

that omit a role for the influence of environment and the orienta-

21
tion of health services, policies and systems; f) follow up studies
conducted in the community but often not easily reached by elderly

clients-thus high possible attrition rates [69].

Finally, publications discussing various protocols for future
study, but no actual data, along with completed studies and those
that do not consider falls fears or falls self-efficacy, but focus solely
on other variables of physical or emotional dysfunction may induce
further potential barriers or delays of immense relevance in efforts
towards arriving at a sound set of conclusions and applied impli-
cations, for example in advancing screening efforts advocated by
several current groups for reducing the falls burden [14,53,67] and
fostering a life of high rather than low functional quality [48] even
if the older adult has fallen and fractured a hip [68,70].

In sum, while much progress has been forthcoming to date, it
appears more insightful future studies can help to unravel the com-
plex temporal sequence of possible health status and muscle fac-
tors, and their sensori-motor pathways, plus possible genetic and
gender influences more readily [48,63]. The study of larger sam-
ples of adults of various ages and health status prospectively using
validated instruments, including those with possible economic and
social resource limitations also appears promising. Areas where re-
search might also focus include validation of preventive approach-
es such as
e  Regular screening and health assessments of high risk indi-
viduals

e Individualized tailored collaborative falls abatement interven-
tion plans as needed

e  Exercise and balance training as indicated

e  Education [older adults, patients, families, trainees, providers,
economists, policy makers]

e  Provision of resources as required

e  Home inspections and modifications

e Discouraging use of excess alcohol, psychotropic medications

e  Encouraging sound nutritional practices

In addition, it is undoubtedly still useful to draw on the prevail-
ing evidence base in efforts to inform and to promote healthy ag-
ing, including optimal bone and muscle health that may help to re-
duce the severity of the falls and highly disabling costly hip fracture
injuries should they occur. To this end, careful community wide
surveillance of possible public safety concern, home environmen-
tal hazard reduction, and systematic data collection and analysis
of electronic medical records using agreed upon end points and
modes of inquiry of at risk older populations, plus the inclusion of
artificial intelligence to tailor the implications of this may advance

this effort immensely.
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In particular, to foster clinical and public health investments
in falls prevention, the high relevance of reducing their immense
costs must become more mainstream. As well, research efforts to
not only validate what is known, but especially to combat incon-
sistencies and oversights in previous etiological studies including
the use of single and varied measures without defined properties
is imperative. Moreover, concerted efforts are needed to overcome
the limited upper age ranges studied to date, the collective analy-
sis of cases with varying falls histories, and isolated rather than
comprehensive inclusive domains of falls inquiry despite a wealth
of recent knowledge of its multi-factorial socio ecologically sensi-

tive nature.

Conclusion

Within the constraints of this limited 2023 overview and avail-
able clinical studies examining falls etiology, and consequences
among older adults who sustain a hip fracture as a result, it ap-
pears reasonable in our view to conclude

e  Hip fractures remain persistent devastating injuries common
among older populations and are greatly impacted by falls.

e  To mitigate hip fracture injuries, there are numerous modifi-
able determinants of falls that can be targeted.

e The costs of failing to reduce the incidence of falls and fall-
related injuries impactfully among older adults are immea-
surable.

e  Misconceptions that falls are inevitable and do not warrant
care must be addressed and replaced by well designed re-
search endeavors that clearly outline linkages between fall,
and their consequences, and points for targeted mitigation.

e  Until more robust data and expanded attention to both chart-
ed as well as uncharted falls risk factors are forthcoming, the
etiology and consequences of falls will remain hard to un-
ravel.

e Incorporating environmental factors, as well as personal de-
terministic factors such as risk-taking behaviors, physiologi-

cal and physical status is paramount.

In the field, it may also be necessary to train personnel who
can implement preventive interventions against falls, and conduct
risk assessment processes, as well as counsel individual clients
is required. Moreover, legislation to optimize safety in the home
and its environment and adequate medical coverage and funding
for counseling appear desirable and may require education of the
policy maker and health economist as well as medical trainees and
family, orthopedic, and geriatric medicine specialists and general-

ists.
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