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Abstract
Osteoarthritis, a disabling disease that induces high degrees of disability and high health costs in all parts of the globe can be very disabling despite 
advanced surgical joint replacement and remedial procedures. Adversely impacted in the face of injury plus aging shoulder osteoarthritis alone is 
an immense burden and multiple observed reversibility challenges. Discussed herein are data spanning 25 years of study 2000-2025 of shoulder 
osteoarthritis and proprioception and its ramifications. It reveals support for the idea that subnormal proprioception, a sensory modality involved in 
mediating reflex and coordinated movements, is an important feature of the osteoarthritis disease process, and hence worthy of efforts to detect this 
abnormality at the outset of the condition, as well as to intervene to heighten or normalize joint proprioception in symptomatic cases.  
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Introduction
The disabling joint condition termed osteoarthritis remains a pervasive 

and intractable chronic health condition largely affecting older adults 
and despite years of study and investigation of the many possible causes 
thereof. Related research is however alluding to a highly important role 
for muscle as a disease precursor, modifier or mediator. This includes 
a specific condition termed sarcopenia denoting muscle wasting, as 
well as alterations in the desired muscle fat ratio and that are consistent 
features in many osteoarthritis cases that may expose the joint tissues 
and cartilage lining to undue injurious impacts and forces. In addition, 
muscle volume declines may have enormous implications for joint 
stability, joint biomechanics, joint mobility, muscle recruitment, and 
the vital role of joint proprioception that can be divided into three 
categories: joint position sense, the sense of movement (kinesthesia), 
and the sense of force reproduction and functional wellbeing in the older 
population that may exacerbate osteoarthritis progression and disability 
quite significantly in its own right [2-7]. 

At the same time as a growing body of research points to joint 
sensory receptor pathway alteraations in the presence of osteoarthritis 
damage including muscle responsiveness that may be reactive as well 
as causative. This is especially challenging because these diverse neural 
receptors designed to interpret and convey mechanical messages to and 
from joints may perpetuate persistent joint loading responses that induce 
a progressive state of joint attrition and disability if ignored or possibly 
degraded by surgery and other changes in joint status and that remain 
hard to validate and remediate [6] even when assessed. 

At the shoulder joint, a somewhat unstable joint, proprioceptive 
sensibility is of n paramount importance in our view to consider and 
address because of its ability to protect anthe joint capsule and ligaments 
might if disturbed raise the risk for osteoarthritis associated disability and 
degradation at many levels. In addition, in an era where many aging adults 
want to live their lives out ‘in place’, shoulder osteoarthritis can however 
leave them unable to do this, and in cases who receive poor treatments 
or no treatments more restrictions may have to be placed on their social 
and day to day movements due to their pain and limited physical ability, 
and basic loss of active hand or upper arm usage. Vulnerable to joint 
injury and muscle atrophy, and possible muscle fatigue that may further 
impair shoulder proprioception and its stabilizing attributes [5, 7, 9] 
there may also be ongoing persistent and progressive processes of bone 
remodelling, articular cartilage degeneration, soft tissue capsular and 
ligament alterations and muscle weakness in the vulnerable older adult 
group. These possible interactive alterations may well engender further 
suffering in the face of a loss of muscle reflex response mechanisms, a 
decrease in accurate joint positioning perception, alterations in muscle 
force sense, reactive muscle spasm, muscle contracture, muscle fibrosis, 
diminished or excess joint range of motion, muscle fatigue and muscle 
inflammation effects, plus pathology [13, 14].  

To this end, this brief specifically examines whether, a) in addition to 
a subnormal muscle fat ratio, ongoing alterations in the neural system 
supplying the arthritic shoulder joint capsule, ligaments, and muscles 
warrant study, b) possible insights from shoulder proprioception 
related studies can be applied towards solving the clinical problem 
of disabling shoulder arthritis in the older adult population. It was 
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believed this information might be of interest to orthopaedic clinicians 
as well as those who contemplate surgical solutions for osteoarthritis 
in general, and specifically at the shoulder joint, where much suffering 
prevails, but few options for its relief are evidenced. It was anticipated 
the literature would reveal limited numbers of studies highlighting 
the potential impact of proprioception alone or any mention as to its 
impact on muscle fibrosis and atrophy that can arise in the face of joint 
injury, and can possibly determine the degree of pathology and surgery 
outcomes [12]. Proprioception was selected as a theme for this review 
because rrotator cuff tears alone that currently accompany shoulder 
osteoarthritis and present enormous treatment challenges would tend to 
markedly disrupt the ability of related proprioceptors to protect the joint. 
A youth study has shown obesity, a key osteoarthritis determinant to be 
associated with a lower level than the desired degree of proprioceptive 
acuity [10], thereby possibly provoking muscle atrophy and changes in  
joint loading, geometry and structural features, cartilage degeneration, 
muscle fat infiltration, and fibrosis [8].  

Drawn largely from the PUBMED database, the largest medically 
oriented data base, the overview aimed to provide the interested reader 
a general view of past work as well as current trends and gaps as well as 
opportunities in this regard that might be worthy of further consideration 
and study, as well as serving as viable applications in the health care 
field.

  The focus was on osteoarthritis, now assuming epidemic proportions, 
and which may occur independently as a separate health condition, or 
in conjunction with one or more chronic health conditions, and may 
well be an enormous activity obstacle and deterrent to successful aging 
goals due to its many adverse impacts on life quality and functioning, 
including immense socioeconomic losses. While the world awaits a 
possible antidote in this regard, mounting evidence points to a possible 
role for the presence of proprioceptive as well as muscle fat and its 
expansion post injury as a causative factor.  In addition, the rationale for 
examining proprioception as a shoulder osteoarthritis mediator relates 
to its susceptibility to discordant biological joint status manifestations 
as well as its potential ability to influence the perpetuation of subnormal 
movement patterns and reflex responses.

This may happen readily at an unconstrained shoulder joint especially 
in the older frail or overweight adult and may involve any component 
or more than one aspect of the broad array of joint based neural sensory 
and motor receptors and their pathways networks surrounding and 
embedded in diverse shoulder joint tissues and blood vessels and that 
play a significant role in governing movement precision and quality, 
normal reflexive responses, sensibility, and the monitoring and effecting 
of appropriate muscular responses in the face of the many variations in 
joint loading that occur during day to day activities. In particular, when 
functioning optimally, these specialized receptors help protect joints 
against excess damage due to sudden perturbations or excess loading 
under dynamic conditions.

Although clinical research in this realm of shoulder osteoarthritis is 
extensive in the youth literature due to athletic injuries, those discussing 
the older adult remain limited with the exception of a widespread focus 
on shoulder surgery, rather than any other management approach. 
However, in absence of any effective remedy those who exhibit 
superior propriocepetion may be expected to suffer less significantly 
than not even if surgery is forthcoming. Mounting evidence does show 
sensorimotor interventions and others can provide one avenue that is 
reasonably practical for purposes of securing the well-being of the aging 
person, especially in the case of the chronic pain suffered by many  older 
adults that live in the community and desire to be independent that is 
encouraging.

This work is hence significant if it raises our collective mindsets to go 
beyond the negative beliefs about osteoarthritis and because the ability 
to minimize osteoarthritis severity is currently of the highest import, 
especially among those older adults who want to remain productive 
and mobile. It aimed to specifically examine the value of conceptually 
viewing joint sensibility as a key form of joint protection or a network 
minimizing the risk of acquiring and suffering from progressive bouts 
of osteoarthritis pain compounded by declines in muscle volume 
and increases in muscle fat mass [16]. Its second aim was to offer 
recommendations for future consideration by clinicians and researchers 
in the field based on these findings. 

Materials and Methods
   To examine our line of inquiry we elected to employ the PUBMED, 

PubMed Central and Google Scholar data bases largely using ‘best 
match’ and ‘most current’ prompts and covering  data published 
largely between January 2000-August 3 2025, using the key words: 
osteoarthritis, shoulder, and proprioception. Only articles focusing on 
osteoarthritis and some form of proprioception association with joint 
function and dysfunction as applied to the aging shoulder were selected 
for review. Described in narrative form, are some general ideas and 
results of diverse current studies directed towards establishing how 
proprioception protects the shoulder joint and points made are those that 
have emerged over time. It was felt this realm of exploration might prove 
insightful in understanding arthritis manifestations at the shoulder, and 
especially efforts to counter its progressive disabling presence. 

Accordingly, I first highlight some general evidence that alludes to the 
key   influences of shoulder sensory receptors or responses in shoulder 
joint stability. This perspective was chosen as it may have a bearing 
in the author’s view on pain, and the related hallmark of osteoarthritis, 
namely cartilage shock absorbing tissue degeneration, physiological 
changes and destruction, the presence or encroachment of fat into the 
shoulder muscles, which may atrophy and heighten injury risk plus 
functional disadvantages. Second, I discuss some emerging evidence of 
a key role for preventive health behaviors and injury prevention as a 
mediating or moderating pathogenic factor in this respect. Third, clinical 
implications and future research ideas are presented.1, 2,3,4

Overall findings                                                                                                                
Of the limited topical publications listed as of August 3 2025, articles 

potentially relevant to the current topic were scanned and only retrieved 
after a careful examination of their contents. In terms of the topic 
specifically sought, however, most publications that initially appeared 
potentially relevant most did not meet the desired criteria for this 
review that excluded invasive as well as multiple exercise treatment 
approaches. Those with some relevance however were generally not 
based on prospective or targeted studies of the older adult with shoulder 
osteoarthritis, and even then were observational studies using dubious 

Assumptions
1Afferent inputs from shoulder based mechanoreceptors types I-IV impact 
local muscle function, muscle composition, strength, and joint stability [7, 
9, 11, 17].	
2Aging, macro injury, being overweight, using upper arm repeatedly, 
injections and surgery are associated with possible alterations in shoulder 
sensorimotor integration processes.	
3A failure to prevent repetitive or acute injuries may prove injurious to one 
or more shoulder joint tissues that house joint receptors or those in muscle 
that house muscle spindle complexes may greatly impact essential joint 
functions.	
4Unwanted joint functional outcomes and pain provoking adaptations both 
before as well as after surgical joint replacement may be observed in the 
face of a breakdown of shoulder joint sensorimotor mechanisms.	
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unproven measurement tools, and methods with unknown properties. 
These were also generally non uniform in multiple design respects. 

To provide an overview of this quite considerable but potentially highly 
relevant material in this regard, this mini review chose to discuss the 
science base and basis as regards shoulder proprioception as a possible 
osteoarthritis mediator or moderator among older adults. 

3.1 General observations

Aging populations and their common declines in wellbeing as well 
as their challenges have been examined for some time. In this regard, 
past research shows that many aging adults who have a high risk of 
incurring joint injuries as well as muscle mass losses, disturbances in 
proprioception interactions, and related strength declines often go on 
to manifest severe osteoarthritis. A disease with enormous disabling 
features in its own right, this painful disabling condition is especially 
disabling if present at the shoulder joint and thus many attempts to 
delineate risk factors that underpin the disease prevail. Among these  
is the role of proprioceptive feedback to and from the central nervous 
system and the periphery, in addition to the role of proprioception in 
optimizing the biomechanical and anatomical features of the joint, 
among other factors such as pain, an increased risk of  muscle weakness 
and joint instability, fatigue following or during long duration activities, 
and reduced sensorimotor reflex responses, injury risk, as well as an 
emergent low life quality experiences and the ability of the brain to 
accurately estimate arm position [12-15].

3.2 Further findings

	 While not widely documented, nor universally applied to a 
degree commensurate with its correlate. diverse pathogenic disease 
ramifications, proprioceptive attributes, feedback control processes, 
and their associations with muscle potentially explain and may predict 
diverse aspects of shoulder osteoarthritis progression as well possible 
surgical challenges. A fair focus is placed however on exercises 
to advance proprioception that suggests it is a recognized system 
that controls movement including muscle force and joint position 
perceptions [19], that has multiple implications for both joint loading, 
and joint protection, joint stability, and mobility and pain [14], muscle 
imbalances, deforming muscle contractures, varying degrees of muscle 
spasm, immobility, and subnormal vector influences, plus functional 
changes in muscle biochemistry and muscle size that may have a unique 
or collective bearing on cartilage viability [15] as well as proprioception. 

Other data imply there may be progressively harmful adverse degrees 
of joint loading that subsequently manifest as fully fledged osteoarthritis 
as well as possible fears of moving due to pain or shoulder dislocation 
in the midst of proprioception disturbances [14]. Those with shoulder 
pain due to rotator cuff tears may also experience proprioceptive 
disturbances [18] that have the potential to not only foster subnormal 
muscle forces and joint loading or attenuation responses, but muscle 
imbalances and instability, plus the ability of the injured joint tissues 
to heal or regenerate [3,4]. Centralization or enhanced pain sensitivity 
[16, 20] and possibly abnormal glenoid wear that stems from deficits in 
proprioception appear to have an important role to play in determining 
optimal surgical management outcomes. Without care, there may also be 
emergent indications of a gradually diminishing joint range of motion, 
an increasing degree of joint stiffness, plus a subnormal degree of muscle 
strength and endurance and biomechanics that hasten an ongoing cycle 
of disordered joint destruction, inflammation and pain derived sensory 
dysfunction [18, 22].

In this regard, we believe primary rather than secondary or tertiary 
prevention is key here because the incidence of rotator cuff tears 
increases with aging. Moreover, pain, or worsening pain, usually 

signals tear progression in both asymptomatic and symptomatic tears. 
As well, a series of adverse interactions including heightened muscle 
force capacity and contractile abnormalities and others that may induce 
or be mediated by macro or micro degrees of neurosensory trauma may 
ensue along with progressive subnormal joint biodynamical, structural 
and osteoarthritis joint destruction that is not readily reversed. As well, 
this idea is consistent with known age associated degrees of the gradual 
onset of subnormal neural and muscle metabolic physiological states, 
losses of lean muscle mass, increasingly sedentary behaviors, and a 
deficit in loads needed for muscle and cartilage regeneration [21]. 

Underlying local factors may also arise in the face of persistent 
abnormal sensory inputs from one or more of the surrounding tissues, an 
increased muscle fat mass, and muscle based proprioceptive alterations 
that may impact the ability to attenuate joint impact loads significantly 
and effectively as well as muscle quality and possibly shoulder stability, 
and regardless of whether this situation is causative or reactive [24, 26]. 

As a result, unless identified early on, it may be highly challenging 
to heighten the subject’s physical function or relieve longstanding 
pain, especially if there is progressive neural dysfunction, plus an 
unwillingness on the part of the affected adult to move to counter 
increasing pain and stiffness, alongside abnormal movements, muscle 
mass declines, inflammation, and capsular thickening [27]. In addition, 
in the presence of marked joint instability, plus any altered and/or 
complete joint stiffening, the abnormal and awkward movements used by 
the individual to avoid pain and injury may throw strain on other joints, 
causing further pain and possible reactive diverse muscle associated 
adverse structural alterations as well as adverse muscle strength and 
shock absorbing implications and alterations for joint positional sense 
regardless of age [23] and pathology [24].

Other neuromotor based determinants that may be related to the degree 
of joint acuity and responsiveness are declines in physical performance 
and quality of life as well as the potential for enhancing the risk of 
immobility, injuries and disability, harmful degrees of reactive muscle 
fat deposition, muscle nerve entrapment, fibrosis, inflammation, joint 
instability, and altered cartilage morphology. Those muscles that undergo 
attrition and volume declines alongside muscle fat encroachment may 
also be expected to generate slower than desirable reflex reactions and 
the risk of incurring more extensive joint pathology and pain than those 
generated in the presence of sufficient proprioception [23]. 

While mechanical injury is the most likely cause of osteoarthritis in 
most instances, emerging evidence shows position sense declines three 
years after shoulder surgery that could be causative or reactive or both 
[25] plus degenerative changes in the tendons of the rotator cuff in older 
adults [29]. 

As well, those cases displaying atrophic muscle weakness are likely to 
also display disruptions in muscle genetics, muscle inflammation, and 
muscular alterations such as declines in muscle force capacity, muscle 
force estimation sensations, and responsiveness. 

An early study showed proprioceptive deficits caused by partial 
deafferentation do result when capsuloligomentous structures are 
damaged and even if reconstructive surgery appears to restore some 
of these proprioception characteristics, challenges that undermine 
function may persist [30, 31]. Indeed, possible impairments in joint 
proprioception along with central processing mechanistic changes that 
occur over time may further serve to amplify the pain and dysfunction 
attributable to the local condition even after surgery in the absence of 
salient timely targeted intervention that embrace efforts to mitigate pain 
inputs, obesity and possible shoulder muscle fatty tissue infiltration and 
deposition [16].
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Discussion
Current data building on almost three the decades of inquiry shows 

shoulder osteoarthritis, common in older adults, greatly impairs function 
and overall life quality. This overview was designed to urge researchers 
and clinicians to go beyond traditional disease understandings and 
beliefs and focus on possible disease influences that include sensory 
deficits, pain, muscle atrophy, fatty infiltration, and fibrosis and 
rotator cuff muscle degeneration. This was predicated on the impact of 
subnormal proprioception on the ability to control muscle forces as well 
as joint stability and its influence on any inherent muscle or joint tissue 
regenerative potential.

Moreover, if sensibility remains impaired muscle imbalances as well 
as degeneration may be hastened. As well, even if fatty tissue can be 
removed artificially the underlying muscle abnormalities, for example 
fibrosis, may prevail, or the rotator cuff tendons can degenerate and/or 
tear from the greater tuberosity of the humerus which is associated with 
several anatomical, physiological, biochemical, and molecular changes 
in tendon, as well as muscle immunobiological and neural network 
responses and transmission abnormalities or damage. The article also 
investigates the role of proprioception as a neuromuscular shoulder 
joint stabilizer and its bearing on degeneration of the joint and surgery 
outcomes [32, 33]. An allied role for abnormal reactive muscle forces 
and structural joint changes plus pain and disturbance in the length-
tension relationship of the posterior rotator cuff, causing fatty infiltration 
and their interactive role in inducing or perpetuating degradation of the 
shoulder or glenoid cavity cartilage was highlighted [28, 34, 36].

The data show how injury can induce joint attrition with possible 
neuromotor alterations that are injurious in their own right. They reveal 
propriocptive deficits may indeed underpin injury risk and mode of 
injury. They reveal why ir is not easy to reverse shoulder osteoarthritis 
especially if this involves the shoulder rotator cuff muscles.  Moreover, 
almost all articles on shoulder osteoarthritis muscles refer to a role 
for fat infiltration that may arise from proprioceptive and related pain 
manifestations. 

What is indicated here are adequately reliable and valid assessments 
plus efforts to foster avoidance of repetitive or acute injurious joint 
loading activities.  Muscle stress protection in particular seems 
crucial as recent analyses reveal that in the presence of muscle fatigue 
proprioception may be impaired, thus placing the joint at risk for further 
disease progression.

At present, even though more solid information on this topic is 
necessary to acquire [35], it appears most clinical researchers currently 
assume proprioceptive as well as muscle problems of some sort underlie 
and impact osteoarthritis pain and if minimized or normalized will prove 
beneficial. More specific exploration on how to exploit this emergent 
set of understandings and their potential for effective osteoarthritis 
preventive as well as treatment strategies should help enormously to 
greatly advance the field as cited by most current researchers, including 
those who conduct joint replacement surgery especially at the shoulder 
joint [35]. 

This is especially true among those older adults who are possibly either 
over- or underweight, have diabetes [46] and/or are at risk for declines 
in muscle mass, strength, and force quality, plus functional losses. 
There may also be associated emergent signs of possible cognitive 
impairments, bone fragility, balance deficits, falls, and the risk of 
acquiring osteoarthritis if the proprioceptive system fails in some way.

As such, healthy as well as symptomatic older adults need to be 
apprised of and carefully educated as to the considerable care they must 

take at all times to avoid overexertion, muscle fatigue, and repetitive 
upper arm movements, which can lower the ability of muscle reflexes 
to protect the joint and foster an array of damaging muscle deficits 
and pain plus cartilage destruction. Fortunately, at this point, based on 
cumulative and emergent evidence, it seems plausible to suggest that the 
shoulder osteoarthritis sufferer’s wellbeing can be effectively mitigated 
if not reversed if efforts to minimize possible neurosensory disturbances 
among vulnerable adults are duly planned for and insightfully enacted 
[18]. 

However, since this is by no means a universally accepted idea or 
practice, and may require long term study more studies that tease out 
the possible sensory weighting relationship between muscle factors 
and osteoarthritic pain along with central factors that affect pain 
carefully controlled interventions are indicated and should preferably be 
conducted over extensive time periods.  

Alternately, it appears that shoulder osteoarthritis cases may suffer 
in part due to associated altered levels of subnormal neurosensory 
functions and actions, including its role in mediating muscle spasm 
and pain. Another set of studies points to possible perceptual control 
losses of joint sense and force control as well as arm position perception, 
muscle and strength losses that may impair muscle force generating 
capacity alongside impaired muscle regeneration capacity and joint 
stability [36]. This is because proprioception attributes, including the 
ability to sense movement and position, control limb movements, sense 
muscle forces and effort, also foster balance control and stability but 
that one or more of these motor regulators may be altered with varying 
forms of osteoarthritis and injury [38, 39] and kinesiophobia or fears of 
movement [40].

In short, although limited in numbers and quality, current findings 
strongly highlight the degree to which mechanoreceptor deficits plus 
poor glycemic control, muscle fat infiltration and/or enlargement as well 
as muscle atrophy may play a disabling role in the shoulder osteoarthritis 
disease cycle [46]. Furthermore, even if the temporal and causal 
relationships of these associations remain ambiguous, proprioception 
and muscle strength and timely well modulated contractile forces should 
be considered as intergral protective processes that breakdown in some 
cases, not others, but with devastating mobility, and psychological and 
functional results. 

Additionally, a failure to appreciate and understand the importance 
of identifying, tracking, and examining the proprioceptive features of a 
specific case using valid tools, alongside muscle factors such as muscle 
spasm, plus a deficit of insightful related studies [38, 39] will continue 
to mar the ability to design optimal osteoarthritis rehabilitation plans and 
may prove shortsighted at best [16].

At present, while not conclusive, it appears increasingly difficult 
to ignore a role for proprioception and/or its viability as a potential 
pathogenic factor or co-factor requiring attention in the shoulder arthritic 
older case even if surgery is contemplated. Additionally, it appears that 
sensorimotor rehabilitation with clinical efforts to protect damaged 
joints and mitigate muscle disturbances and apply AI where indicated 
can impact outcomes favorably and significantly [47, 49, 50]. 

However, therapies and others that do not carefully delineate and 
address the role of proprioception as a probable clinically significant 
multi system pathogenic disease feature may fail to mitigate this 
disabling condition especially if they encourage efforts to increase 
muscle efficiency but are stressful and fatiguing as well as pain 
provoking, for example if narcotics are employed to mask pain. 
Alternately, weight control and passive modalities that reduce pain or 
provide joint protection along with carefully construed non fatiguing 
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static shoulder exercises may help to improve lives, reduce suffering 
and costs, and possibly help to foster a tendon regeneration rather than 
degeneration environment.

In the interim, Millett et al. [37] who proposed glenohumeral 
osteoarthritis often results in inferior humeral osteophytes suggested 
efforts to retard joint destruction are highly indicated to mitigate further 
damage to the neurovascular bundle that lies in close proximity to the 
glenohumeral capsule and can cause a state of axillary neuropathy.

Conclusions
In spite of this being a very limited solely descriptive overview of only 

one pre-selected topic, namely- shoulder proprioception we conclude: 

1) Older adults, and those at risk for excess reactive or age associated 
muscle atrophy declines or both may suffer in multiple ways if early 
evaluations are not undertaken periodically to detect these issues; 

2). Subnormal sensory inputs and outputs  have a strong bearing on joint 
health as well as disease with the potential to adversely impact innate 
as well as adaptive muscle   protective processes and bone health 
as observed in osteoarthritis, and appears to be influenced by joint 
pathology as it unfolds; 

3). While not definitive, mechanoreceptors appear highly important to 
acknowledge and preserve, for example in surgical realms as well as 
occupational protection arenas; 

4) Preventing and ameliorating the magnitude of muscle mass declines 
with age as well as disease attrition may be one pathway that mitigates 
the onset as well as the progression of shoulder osteoarthritis disease 
and its severity even in cases that undergo joint replacement surgery. 

In addition, even though the aforementioned ideas are not supported 
by all, or any current ‘gold standard’ research or unified approach, we 
conclude aiming for more insights here will be more helpful than not, 
such as molecular disruptions [44]. At the very least they may show - 
high degrees of osteoarthritis impairment and suffering can be reduced 
in substantive numbers and severity by applying interventions that go 
beyond injury prevention and deconditioning as key contributors to 
shoulder osteoarthritis.

It seems possible too that a variety of subnormal bone-muscle 
interactions, major or repeated injuries and abnormal degrees of joint 
usage and possible muscle mass signaling and protective alterations are 
precursors of a future enlarged muscle fat cell presence and inflammation 
that can progressively impact joint biomechanics as well as joint 
structure, including muscle biomechanics and balance, but the cycle 
can potentially be reversed to some degree by timely salient targeted 
therapeutic and multi disciplinary strengthening, range of motion, and 
functional actions [41, 42, 45]. Moreover, rather than neglecting or 
overlooking the relevance of possible increases in disordered muscle 
composition, especially those attributable to injury-related sensory 
disturbances, or metabolic syndrome impacts, neuromuscular facilitation 
interventions may well help to successfully offset a perpetual state of 
overweight plus progressive muscle dysfunction, neuropathic pain, 
cartilage failure and its disabling life quality and functional implications 
if applied mindfully [42, 44, 45]. 	

We further conclude early detection, and primary prevention [43] rather 
than late end stage interventions along with joint protection will avert 
much suffering and functional disability, plus pain that can well spread 
and is resistant to intervention in those numerous older adult populations 
at risk for shoulder joint osteoarthritis disability, as well as younger 
adults who place excess demands on the shoulder [45]. In particular, 
helping younger and vulnerable aging adults to not only avoid repetitive 

eccentric muscle forces to emerge plus non physiological repeated joint 
impacts is indicated. However, it is equally vital especially in the older 
adult to avoid adopting a sedentary lifestyle, thus educating them about 
the impact of excess body weight and joint impacts on their wellbeing 
and need for possible joint protection, environmental and lifestyle 
adaptations, plus their participation in exercises to build strength is 
highly indicated and should not be neglected [43]. One novel suggestion 
that appears promising is early intervention with motor imagery for 
purposes of resting and reducing functional pain, excess joint range of 
motion, and edema [48].

Final comments
Despite a lack of data, the aforementioned array of associations efforts 

point to the strong influence of a progressive decline in joint sense as 
well as skeletal muscle mass and functional declines that can lead to 
disabling osteoarthritis in later life as well as its perpetuation. 

Moreover, a failure to appreciate and understand the importance of 
identifying, tracking, and examining neurosensory as well as muscle 
factors in general in the realm of both osteoarthritis research and the 
design of optimal shoulder osteoarthritis rehabilitation plans may be 
shortsighted at best and certain to fail.
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