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Abstract
Aim
This review examines the research base concerning hand osteoarthritis and changes in

muscle mass and quality known as sarcopenia and the possible use of vitamin-D
supplementation for reducing this potentially adverse functionally disabling state.

Methods

Publications detailing a possible link between hand osteoarthritis = manifestations and
sarcopenia, plus those discussing vitamin D as a possible intervention strategy for
minimizing sarcopenia in the older adult were systematically sought and reviewed.

Results

Collectively, data reveal hand osteoarthritis in the older population is common, and is
possibly affected by age as well as disease associated muscle mass declines. Vitamin D, a
powerful steroid required by the body to foster many life affirming physiological functions
may help reduce the degree of any prevailing sarcopenia and thereby some degree of hand
osteoarthritis disability.

Conclusions

Older individuals with hand osteoarthritis, as well as healthy older adults at risk for
sarcopenia are likely to benefit physically from efforts to clarify the extent of this
association and if indicated, to examine and intervene thoughtfully to maximize muscle
composition as well as safe vitamin D levels where subnormal. Researchers can make
highly notable impacts in multiple spheres in this regard and are encouraged to do so.
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Introduction

Osteoarthritis, the most common joint disease, and one affecting one or more freely moving joints in the
older adult population, is not only painful, and disabling, but generally considered to be progressive and
incurable. A disease with few universally successful treatments for countering its high personal and
collective burden, that occurring at the hand is potentially more disabling than that at the hip or knee
where surgical replacement therapy is quite successful, but for many is more challenging to undertake at
the hand, especially if the osteoarthritis manifestations are deemed ‘erosive’ [1]. As opposed to the
disease at the hip and/or knee where non-weightbeairng functions involving the upper limb can still be
undertaken, the ability to carry out those multiple precision hand tasks requiring refined degrees of
muscle control and coordination that are commonly required during the course of any day may be
increasingly and severely compromised in the face of osteoarthritis of one or more hand joints, thus
extremely impairing. Moreover, even if the hand is not used actively, the presence of pain and
inflammatory disease processes may weaken the hand muscles, thus exposing the joints to more rather
than less stress, along with objective signs of progressive degrees of hand muscle atrophy [2]. At the
same time, among the presumed or probable causes of osteoarthritis in general, and possibly in some
cases at the hand, in particular, is a condition affecting many older adults known as sarcopenia involving
a generalized state of progressive muscle mass and/or muscle quality declines [3, 4], that may be
implicated in pain and muscle weakness as well as diverse inflammatory states that commonly a
ccompanies the disease [1, 5, 6]. This narrative report focuses on identifying some aspects of what is
known about osteoarthritis and sarcopenia, a commonly observed health state in older adults, as well as
cases with advanced osteoarthritis pathology [6, 7], and the possible role that could be played by
vitamin D as a possible antidote to the disabling features of hand osteoarthritis in the older adult who
may suffer from or develop signs of sarcopenia and its negative functional impacts and ramifications.
Since the presence of an adequate serum level of vitamin D may prove helpful for ameliorating pain and
fostering muscle function, and sunlight, one source of vitamin D be challenging to harness by many who
are home or nursing home bound or live in northern countries, or who are bound by a variety of cultural
norms and dress codes, socioeconomic disparities, or living in regions where the potency of ultraviolet
light is diminished as a result of global warming, can a case be made for vitamin D supplementation
among older at risk adults among those who have definitive hand osteoarthritis or generalized
osteoarthritis? Indeed, older adults, especially those who now have restrictions placed on their
movements due to pain or inadvertent social disadvantages [8], may not only be highly vulnerable to the
consequences of sarcopenia, but also to a state of vitamin D deficiency, and may not be able to readily

perform many self-care activities if their hands are weak and painful [9].

Discussed is the evidence base in favor of efforts to ensure all citizens, including older adults, and
especially those with chronic health conditions associated with declines in muscle mass for any reason,
may benefit from efforts to avert remedial deficiencies of vitamin D, as well as excess muscle mass fat
encroachment and its associated sarcopenic determinants. The topic of hand osteoarthritis, generally a
progressively highly disabling disease of one or more hand joints, that vastly reduces life quality for
many older adults, is poorly understood, hence examining the possible risk factors of sarcopenia and
vitamin D deficiencies that are under studied or not studied at all relative to hand osteoarthritis may help
to delineate more effective intervention and prevention approaches and outcome benefits in the future
[10].

Drawn largely from the PUBMED database, the overview should provide the interested reader a general

view of past work as well as current trends in this regard that might be worthy of further consideration
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and study, as well as applications in the health care field.

Osteoarthritis, which may occur independently as a separate health condition, or in conjunction with one
or more chronic health conditions, may not be life threatening, but even if not, may induce or exacerbate
the presence of other illnesses, while heightening prevailing adverse life events and functional losses,
including immense life quality and socioeconomic losses. While the world waits for a possible
breakthrough in pain control and osteoarthritis mitigation [11], remedies to offset excess risk of excess
osteoarthritis disability including its association with sarcopenia and its consequences, now shown to be
a profound aging determinant in its own right, must surely be earnestly sought and all avenues of
possibility linking this adverse health state to osteoarthritis disability in older populations explored. In
this regard, another body of mounting evidence points to a possible role for vitamin D in explaining
some aspects of obesity-that can produce an excess of muscle fat mass to the exclusion of viable muscle
tissue, a well established osteoarthritis determinant, excess or premature joint, bone, and muscle specific
degeneration, as well as possible benefits of intervening in this regard to offset or minimize this risk,
even though not mentioned directly in a successfully implemented single session of information
provided for cases with hand osteoarthritis or a synthesis of its epidemiological or biomechanical

determinants [12-14].

Although research in this realm is clearly in its infancy, and based largely on limited numbers of
observational and intervention based studies, cases with a dual sarcopenia and osteoarthritis diagnosis do
appear to be at risk for a worse prognoses than those with adequate muscle mass, and is a state that may
be reversed in the presence of prevailing adequate serum levels of vitamin D and careful early
comprehensive joint protection, exercise, orthotics, and pain relief [14]. Since many adults suffer from
this particular deficiency, it can be argued that a proportion of hand osteoarthritis cases, where abnormal
joint mechanics may be linked to obesity, and metabolic influences [15], the ability to discern this or
assess this possibility may be paramount in multiple ways, even if surgery is undertaken. Since serum
vitamin D levels may be subnormal due to various factors such as a limited access to sunlight exposure,
exposure to foods or beverages containing vitamin D, and/or vitamin D supplementation in vulnerable
older adults, consideration of efforts to assess and address any deficiency in this regard, especially in

those with muscle pain and hand weakness may yet prove more beneficial than not.

Indeed, if found to be influential in any way, intervention in this regard may provide one
reasonably practical pathway for purposes of securing the well-being of the affected older adult suffering
from hand osteoarthritis, especially in the case of any associated chronic health condition that alone can
heighten risk of sarcopenia and a deficient motivation for any painful hand movement or activity. Others
may be given medications that render them susceptible to excessive joint loading and/or to eventual
possible narcotic impacts, since older adults with hand osteoarthritis are generally less likely to be
targeted surgically [7], or prove ‘good’ surgical candidates due to the intricacies of the hand structure
and its unique functions, especially those who may have healing challenges due to diabetes, as well as

being vitamin D deficient and suffering from its negative impact on bone health.

This work is significant because the ability to minimize hand disability and severity must surely be of
the highest importance by policy makers and others, as well as the older population who want to ‘age in
place’, rather than be in a passive hospital based setting or a setting requiring outside assistance.
Osteoarthritis self-management, while shown to be of value, may be too challenging to pursue in the
event unrelenting hand pain and stiffness prevail, especially among the elderly confined to their homes

in isolation.
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To obtain the data for this review, the electronic data sources PUBMED, Google Scholar, and PubMed
Central, believed to hold a majority of prevailing peer reviewed related works were carefully searched. The
key time period searched ranged from January 1 2020- March 30, 2023, but background data from earlier
periods was deemed acceptable. The key words selected by the author included the topics of: hand
osteoarthritis, muscle atrophy, sarcopenia, vitamin D, older adults, and osteoarthritis. All forms of study or
analysis were deemed acceptable. However, because most studies barely touched on the topics of current
interest, no consistent thematic or systematic analytic approach could be conducted among these diverse
widely heterogeneous reports. Hence only a narrative summary of all key data embedded in the one or more
of the electronic resources databases including case studies, and uncontrolled observational studies was
implemented. Selected material had to focus on some aspect of hand osteoarthritis, vitamin D related facts
relevant to sarcopenic risk and recovery, as well as to symptoms of hand osteoarthritis in the older adult.
Excluded were articles that did not focus specifically on this set of issues, abstracts, and non English based

articles.

In addition, the value of vitamin D in the context of health status, including obesity as well as muscle
associated physiological benefits that shows this compound in its various forms has the potential to strongly
influence overall health status and outcomes across the lifespan, including the manifestations of excess
muscle fat mass among the elderly, also termed sarcopenic obesity prevalent in knee osteoarthritis [23] is
rarely discussed or supported. Its presence at the desired physiological level can however be demonstrated to
influence the extent of any prevailing muscle atrophy [24], as well as possible selected outcomes of

incurring osteoarthritis disability [25-27].
Current reports

Among the 2564 listed studies and reports retrieved from the present search between 2017-2023 when using
the term ‘hand osteoarthritis’, very few can be said to focus on the causes of hand osteoarthritis other than
joint biomechanics, even though multiple factors have been identified [28]. Some attention is given to
surgical interventions, while a fair percentage of listed articles are non English, discuss genetics, or various
treatments other than exercise, hand osteoarthritis subsets, and measurement approaches, or disease risk
factors that do not discuss muscle or vitamin D in any way, and hence failed to meet criteria for this report.
At the same time, the current topic of interest, along with muscle associated factors are rarely discussed even
though osteoarthritis is considered a disease of all joint tissues including muscles, as well as being a
condition where dysfunctional movements of one or more digits during hand activity can accelerate the
disease [29, 30] as well as possible sarcopenia [31], and where pain may have central features as well as
neuropathic correlates [22]. Some indication that atherosclerosis may underlic some forms of hand
osteoarthritis and that may be informative do not however discuss how this condition and its determinants
may impact the mass of the muscles surrounding the affected joints of the hand or wrist as implied by
observations of Yoo et al. [32]. In particular, they do not clearly explain whether the vascular disease that
was recognized was obesity related or not [33], even though hand osteoarthritis trends appear to map those
of increasing obesity trends among women to some degree [34] and may be associated over time with bone
attrition rather than bone enlargement [35], a possible correlate of sarcopenia and poor physical conditioning
as occurs in many older adults with osteoarthritis [36]. Yet, another report that examined cases with hand
osteoarthritis through ultrasound and imaging applications did not discuss the nature of the supporting
tissues, such as muscles, that may have been revealing [37], given the high numbers of older adults,
especially those with arthritis who are likely to have probable sarcopenia, a progressive health condition that
impacts the ability to generate muscle force and physical activities [36, 38, 39] and at the intracellular level,

key factors are qualitative changes in posttranslational modifications of muscle proteins and the loss of
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coordinated control between contractile, mitochondrial, and sarcoplasmic reticulum protein expression.
In addition there may be quantitative and qualitative changes in skeletal muscle that influence wellbeing
significantly [4], as well as possible joint laxity due to progressive abnormalities in these structures,
along with possible proprioceptive sensorimotor disturbances that may partially implicate muscle
spindles [40]. Yet, as per Renjith and George [41] a systematic review of exercise applications and others
for mitigating hand osteoarthritis, have continued to underreport features specific to hand osteoarthritis,
such as the pattern of joint involvement and numbers of affected joints, and hence why some non
inflammatory cases affected by hand osteoarthritis show no evidence of hand strength and dexterity

declines, but possibly show varying degrees of bone margin changes [42].

Another report clearly shows that simply combining several supplements known for their
inflammatory potential to cases with hand osteoarthritis does not have any benefit when compared to a
control situation [43]. However, even though sarcopenia is more likely to occur in older adults with
suboptimal vitamin D serum levels [44-47], and skeletal muscle cell function and dysfunction [48] no
allusion to vitamin D was forthcoming or discussed in the article, perhaps because the study conducted

in Australia assumed its citizens to have adequate vitamin D exposure.

A further search for almost all non pharmacologic interventions showed a plethora of approaches such as
disease modifying drugs, injections and various cartilage building supplements, splinting, various
modalities, education, hydrotherapy, and strengthening exercises, but no specific studies on vitamin D or
alternately mediated targeted approaches to build muscle mass where deficient or encroached upon by
excess muscle fat mass specifically [49], as mentioned for the shoulder [50], and knee [7] and hip [51].
This was despite some evidence that vitamin D inadequacy or deficiency is related to muscle fiber
atrophy, elevated risk of chronic musculoskeletal pain, sarcopenia, and falls [52]. Also, the use of
splinting as a sole intervention approach must be questioned in those with pain or instability because this
approach may induce, rather than mitigate, muscle atrophy of the splinted digit, as well as possible
general hand muscle atrophy [53]. In the same vein, denervation surgery and injection of certain
substances to alleviate hand pain in cases with osteoarthritis of one or more joints may yield some
unwanted side effects [54, 55], especially in the face of a lack of consistent comprehensive global
assessment and carefully targeted intervention approaches and follow up. Inclusion of cases with
successful outcomes in some studies, while excluding failures or failing to detect adverse impacts
because of a lack of timely clinically relevant objective outcome assessments are design attributes that

may need serious attention in the future [49].
State of the research

As noted above, the reports documented in this review, which are largely current, show very little
progress in either establishing why hand osteoarthritis occurs, why it is so common, and why not all
older adults will exhibit this condition. This may be because research in osteoarthritis has mostly
focused on examining cartilage pathology and efforts to regenerate this tissue, or various studies on
knee, and hip osteoarthritis. When mentioned, sarcopenia, which may be a strong predictor of
osteoarthritis in sizeable numbers of older adults is commonly studied in isolation, rather than in realm
of osteoarthritis, despite some reasonably obvious overlap between these conditions [56, 57].
Unsurprisingly, remedies advocated for alleviating hand osteoarthritis have literally not changed for
decades, and almost no study could be found linking hand osteoarthritis specifically to sarcopenia,
especially among those suffering from obesity, which could be highly pertinent. Moreover, the pervasive
idea that strengthening the hand muscles will allay the severity of hand osteoarthritis, has not been

thoroughly examined as a monotherapy, nor has a rationale for this approach been adequately
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demonstrated by employing advanced biomechanical, radiographic, and disease indicators and

functional outcome measures.

A role for muscle sarcopenia can however, possibly explain some forms or manifestations of hand
osteoarthritis, even if not carefully studied to date in this regard, especially if one considers its
association with possible age associated shifts in vitamin D uptake mechanisms and usage [58], plus
muscle fiber type distribution alterations, including alterations from from fast to slow twitch muscle
fibers, plus adverse muscle proteonomic and contractile protein changes [59]. It is possible the lack of
any sarcopenic or vitamin D focus in this regard is due to an emergent rather than any past global
epidemic of obesity and/or vitamin D deficiencies that may not have been noteworthy at the inception of
hand osteoarthritis epidemiological studies. However, since more contemporary studies have been able
to demonstrate a key role for the vitamin D/VDR axis in regulating biological processes central to
sarcopenic muscle atrophy, such as proteolysis, mitochondrial function, cellular senescence, and
adiposity, new research concepts must surely be duly considered of relevance in this line of inquiry in
the future in this author’s view. The aim of this review was hence to explore if indeed there is a
mechanistic linkage between sarcopenia and hand osteoarthritis pathology in at least some older adults,
as well whether vitamin D or the vitamin D/VDR axis implicated in sarcopenic muscle atrophy [58]
offers some support for exploring vitamin D supplementation in at risk older adults. The possible
interaction of factors that might prove fruitful to explore in carefully designed future research are

outlined below [see Figure 1].
Discussion

Although modern medicine has previously been quite successful in managing acute health conditions, it
is less successful in arresting rates of conditions such as osteoarthritis, regardless of joint site[s] affected.
While the world awaits an effective cure for this condition it appears safe to say more might be done in
the interim to prevent the condition and to mitigate its impact, especially at the hand, where

comparatively fewer reports prevail if contrasted with knee or hip joint osteoarthritis. This is because not

Figure 1. Possible Pathways Underpinning Hand Osteoarthritis Disability in the Older Adult [Adapted from:
32,40, 57, 60, 61,72-75]

»
>
»
»
»

Muscle weakness, aging, occupational stresses

Hand pain, stiffness, joint laxity/deformity

Immobility. joint inflammation, swelling

Decreases in hand sensorimotor function, self-care and overall function
*Obesity/excess weight loss/low vitamin D levels

*Muscle morphometry changes/wasting/sarcopenia

Increased hand joint stresses and erosion

Biomechanically derived bone and cartilage changes/functional impairment/muscle weakness

* Adaptive or predisposing factors or both

commercially.
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only has past evidence indicated that hand osteoarthritis might be incorrectly diagnosed as well as
poorly treated [60], but evidence to clearly show what the factors are that are influencing the incidence
and severity of hand osteoarthritis may not have been revealed adequately because there are few studies
that embody or encompass possible correlates of metabolism, genetics, occupation, nutritional status,
health status and weight status among other factors [28]. Thus, modifiable factors or being able to
discern who is most at risk for hand osteoarthritis, and why, remains to be uncovered, and possibly
directed with greater efficacy towards eliminating abnormal joint forces. Moreover, cumulative evidence
of a possible muscle atrophic association, associated with age, as well as the disease, plus possible

sarcopenic obesity impacts need to be carefully examined.

A further body of data linking some forms of osteoarthritis to vitamin D points not only to the impact of
vitamin D on muscle health, but for maximizing the well being of older adults with
osteoarthritis, in general [62]. In contrast, it appears low vitamin D levels, may adversely impact both local
as well as general muscle mass and quality in many older adults and that can lead to the risk of hand joint
attrition or perpetuate this, among other interactive mechanisms, such as a possible mediating role in obesity
and bone strength, inflammation, and physical associated complications along with declining levels of
muscle strength and physical ability that may be offset to some degree in the presence of adequate vitamin D
levels [63-65]. A role for abnormalities in the muscle vitamin D receptors that can foster varying degrees of

muscle atrophy in selected cases of osteoarthritis in some older adults can also not be ruled out [66].

However, to validate these ideas, as well as to solidify the data, and overcome conjecture, well-powered and
carefully conceived clinical, as well as epidemiological and neuromuscular oriented biomechanical research
of older adults of varying ages with and without hand osteoarthritis and objectively confirmed sarcopenia
should be conducted, and less reliance placed on past studies and the aggregation of these diverse studies,
even if individually the included studies are deemed rigorous and free of design flaws. A possible role for
vitamin D muscle receptors abnormalities or gene expression variations in explaining some forms of
sarcopenia in osteoarthritis, as well as why vitamin D supplementation may not prove efficacious for

affecting osteoarthritis muscle morphology should not be overlooked [67, 68].

As per Huang et al. [69] the maintenance of muscle homeostasis is vital for life and health, hence it is
not surprising that skeletal muscle atrophy not only seriously reduces people’s quality of life and
increases morbidity and mortality, but also causes a huge socioeconomic burden. To date, no
effective treatment has been developed for skeletal muscle atrophy owing to an incomplete
understanding of its molecular mechanisms. Exercise therapy is the most effective treatment for skeletal
muscle atrophy. Unfortunately, it is not suitable for all patients, such as fractured patients and bedridden
patients with nerve damage. Therefore, understanding the molecular mechanism of skeletal muscle

atrophy is crucial for developing new therapies for skeletal muscle atrophy.
Future research directions
Areas that could be fruitful to focus on in the future are examining

The correlates of prevailing health status, serum vitamin D status, muscle fat infiltration and mass, plus
muscle strength and coordination as well as hand function, dexterity, pain and joint inflammation in

carefully designed and documented case studies.

Other topics that might prove fruitful if examined more intently are those examining muscle
architecture, muscle fiber and cross sectional variations at the hand in cases with varying degrees of
osteoarthritis, plus hand muscle functional and possible morphometric responses to vitamin D, along

with weight control strategies relative to any observed muscle fat mass encroachment and extent [70].
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Moreover, since the vitamin D dosages that would possibly prove impactful among various older adults
at risk for ameliorating sarcopenia are not well established at all, more attention to this issue appears
necessary. At the same time, greater efforts towards controlling for current medication and supplement

usage, as well as sunlight in forthcoming studies is essential.

In the interim as per Pickering et al. [56], there is a great need for high quality prospective studies on the
apparent complex interactions and linkages between concomitant sarcopenic muscle tissue changes and
osteoarthritis, plus more translational research, in order to identify common denominators as regards the

management and possible prevention of sarcopenia, osteoarthritis, and their comorbidities.

Veronese et al. [71] agree sarcopenia and osteoarthritis are significantly intercorrelated and in the near
future should be considered as one entity, as recently proposed for sarcopenia and osteoporosis. The
treatment of both sarcopenia and osteoarthritis using physical exercise and nutritional interventions with
the aim of improving cartilage, bone and muscle health is hence expected to hold great promise in this
regard according to these authors. Future well designed studies are needed though to ascertain the
precise prevalence of sarcopenia in older adults with early as well as late stage hand osteoarthritis, and
its specific functional consequences. Not only should consideration be given to the bilateral assessment
of various forearm muscles, but also to the finger flexors, the wrist muscles and thumb muscles in
conjunction with measures of their unique hand associated functions [72, 73]. The parallel associations
here to any vitamin D deficits and obesity linkages that are potential pathogenic correlates of the disease

also warrant careful study [74, 75].
Conclusions
The present analysis, while not without limitations, appears to clearly and conclusively imply

1. Hand osteoarthritis remains immensely problematic to control and treat, especially among older adults

with pre existing muscle weakness, and various metabolic conditions such as obesity.

2. A fair percentage of hand osteoarthritis cases could be impacted favourably by efforts to ascertain the

extent of any specific hand muscle mass decline, and to avert this or mitigate this in a targeted manner.

3. Arole for the interaction of vitamin D supplements in explaining any muscle mass decline and efforts to

ensure its optimal intake or availability, as indicated, may prove highly fruitful as well.

4. Ascertaining whether this approach may help seems imperative in light of the immense suffering

incurred by many, and the many gaps in the understandings of this condition that may lessen this.
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