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Osteoarthritis -Vitamin D Research Observations and Implications for 
Impacting the Current and Predicted Future Osteoarthritis Global Burden:  

a 2021-2025 Overview and Commentary

Abstract

Osteoarthritis, the most prevalent musculoskeletal disease remains an enormous global source of debility and disability. A 
disease with multiple progressively degenerating physical manifestations including joint tissue damage, inflammation, bone 
and muscle pathology, an adequate vitamin D intake may prove helpful, especially in protecting vulnerable older adults from 
undue pain and suffering and excess joint destruction. Building on a prior in depth overview capturing almost all data on this 
topic, here we present some current 2024 data on this topic. As a whole, while a vitamin D deficiency is one possible target 
of paramount importance in ameliorating osteoarthritis pain and cartilage destruction, no firm conclusions currently prevail 
that could help mitigate the osteoarthritis global burden despite a strong rationale for believing in its potential explanatory and 
therapeutic attributes.
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Introduction
Osteoarthritis a highly disabling painful joint disease affect-
ing the freely moving joints of at least 528 million persons 
over age 55 years worldwide has been and remains an im-
mensely costly public health challenge with few means of its 
mitigation using safe cost-effective approaches despite years 
of research [1-3]. A commonly progressive disease affecting 
multiple joint tissues and their biochemistry, structure, and 
physiology, a role for a viable low-cost amelioration strat-
egy remains elusive, albeit essential, in light of the rapidly 
increasing aging population and longer life expectancy of the 
average adult, coupled with earlier and younger osteoarthri-
tis diagnoses.  This is because the disease which may begin 
in early life as well as later life usually progresses and may 
spread from a single joint to others, commonly inducing 
substantive incremental bouts of intractable pain, joint in-
flammation, muscle mass declines, joint stiffness and insta-
bility, depression, sleep challenges, and multiple functional 
limitations that may require increasingly costly health and 
social support interventions and streamlined timely care [3,4]
.                                                                                                                                                                                     
In this regard, an increasing role for non toxic naturally oc-
curring accessible intervention approaches to offset the above 
challenges and others such as the added impact of comorbid 
health challenges that do prevail or are anticipated are being 
sought quite intently.  It is also clear that individually delivered 

multi dimensional applications that may help require a wide 
array of personnel and/or technology or both may not be avail-
able to all, nor proven efficacious, or administered early on in 
the disease so as to make a key pathogenic impact. Even then, 
it is probable that the best comprehensive efforts are unlikely to 
reach the multitudes in need presently and in the future without 
changes to health care policy and delivery as well as training 
and life style orientations [4]. Indeed, as is currently the case, 
it appears osteoarthritis conservative care cannot always be 
accessed directly-and even if implemented as per a recently 
recommended comprehensive, sequential, and multimodal 
plan, this is highly labor intense and requires large time and 
equipment investments and training and may be unsustainable 
as well as failing to alleviate osteoarthritis pain in this complex 
disease, especially if it relies on invasive remedies and omits a 
focus on basic dietary elements and exercise [3-6]. At the same 
time, even if resorted to, none of the many pharmacologic ap-
proaches that are considered mainstream are found totally safe 
or disease modifying, and most are not risk free or inexpensive. 
There is also a need as well for alternatives to narcotics, injec-
tions, gene therapy, and surgery to reduce pain [3, 4] and to 
examine how the present and emergent osteoarthritis burden 
can be mitigated or averted. This seems to be imperative, be-
cause in Indonesia for example, a reasonably advanced coun-
try osteoarthritis cases more than doubled from 1990 to 2019, 
with increases of 153.12% in males and 143.36% in females 
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and these were higher rates overall than those in China, India, 
Singapore, as well as the global average, suggesting some role 
for societal or behavioral factors. Most noteworthy was that 
younger people had a higher prevalence rate of osteoarthritis 
growth than older groups, thus negating the widespread ag-
ing associated osteoarthritis causative myth. Moreover, global 
cases of knee osteoarthritis alone are indeed of great salience to 
address if the disease at this joint alone is projected to increase 
by 74.9% by 2050, a huge concern given that currently over 
half of patients reportedly remain dissatisfied with the extent 
of their pain relief [6]. 

Studied widely in this regard are the inflammatory disease 
mechanisms and cellular responses of osteoarthritis along with 
a possible role for obesity, sedentary lifestyles, and poor nu-
trition [7, 8]. Alongside these factors vitamin D levels seem 
especially important to consider. over the long-term because it 
appears osteoarthritis cartilage degradation starts with an ag-
grecan loss that may be impacted by vitamin D because this 
vitamin plays an essential role in abating several inflammation-
related processes and can protect the collagen and proteogly-
can structural content of cartilage from excess attrition in the 
case of damaged cartilage [9].  Very key as well are observa-
tions that vitamin D insufficiency is a potential predictor of 
increased mortality risk in the osteoarthritis population [10], 
but may be protective to some degree when present at optimal 
physiological levels [11-13].

Aims
This review aimed to update the extent of support for the idea 
that vitamin D, an established mediator of bone tissue biol-
ogy, growth, and development with powerful antioxidant and 
anti-inflammatory properties may be an influential modifiable 
factor in the context of efforts to minimize, modulate or medi-
ate osteoarthritis disability and extent. A secondary aim was 
to establish whether further research appears warranted in this 
regard given the burden of the disease and the purported role 
vitamin D plays in many key biological processes, as well as 
metabolic, genetic, molecular, and neurological processes, im-
plicated in osteoarthritis, an idea disputed by several research-
ers over the years, but not all.

Tested is whether vitamin D has a distinct bearing or a mediat-
ing role in the osteoarthritis pain experience and if its presence 
can be a determinant of the magnitude of the disease burden. 

Methods                                                                                                                                                                                               
To achieve these abovementioned review aims and one that 
builds on an extensive 40 year review of available documents 
housed in PUBMED, PubMed Central, Science Direct and 
Google Scholar, data from the years 2021-2025 were sought 
using the key terms Global Burden/Vitamin D and Osteoar-
thritis.

In this regard, as of October 21, 2024 all available articles were 
scanned for salience and salience in the context of the osteo-
arthritis burden, the current topic of interest. An attempt was 
made to include all modes of epidemiological study, clinical, 
preclinical experimentation, and intervention strategies, and to 
thereby establish if a need exists for more osteoarthritis pre-
ventive efforts that could basically be made available to large 
population sectors, but may be underutilized or unrecognized 
at present. The data bases chosen were assumed to house state 
of the art and gold standard papers on this topic sufficient for 

arriving at a reasoned opinion through a narrative lens. Exclud-
ed were all data that failed to address the current review issues 
in some way, studies where vitamin D was co-administered 
with other compounds, vitamin D and cognitive functions, 
hypertension, and obesity, plus rheumatoid arthritis and joint 
surgical studies. 

All forms of osteoarthritis were examined collectively given 
the limited data on forms other than the knee joint. Only Eng-
lish based articles were deemed acceptable. To avoid any con-
fusion in discussing and comparing studies given the prevail-
ing array of diverse vitamin D terminologies in this body of 
data, among other factors, this review elected to employ the 
generic term ‘vitamin D’ to represent any related set of facts.  
This is not a systematic review, however, and readers can learn 
more by exploring the current cited reports and specific vita-
min D analogues as well as some prior reports [eg., 13-15].

Key Findings 
As among the 469 publications listed on PUBMED as of Janu-
ary 30, 2021 we reviewed previously and that referred to vi-
tamin D and osteoarthritis [15], many current listings failed 
to focus on this topic in a meaningful way and many were ex-
cluded because they were proposals, or conference presenta-
tion summaries. 

Moreover, as of October 21, 2024, the data examined similarly 
revealed only a small number of relevant recent studies even 
when extending the number of data bases. These data were ex-
amined whether they were stand alone studies or current re-
views and while somewhat favorable as regards the relevance 
of this topic when considered as standalone studies, do not 
however appear to support a role for vitamin D in osteoarthritis 
mitigation to any degree that could drive practice when viewed 
in systematic reviews. Consequently, even if vitamin D deficits 
do seem to affect large numbers of osteoarthritis relationships 
or have a strong bearing in the disease cycle in some severe 
cases of older sufferers, very few researchers feel reversing the 
osteoarthritis state through vitamin D assessments and optimi-
zation may be possible. However, as in the past, a firm case 
cannot be made in any manner to date, hence, most researchers 
call for continued research and efforts to measure and assure 
vitamin D sufficiency to help protect bone [12] and avoid a 
severe and rapid destructive form of osteoarthritis progression 
and disability [14]. As well, even if supplementation appears to 
have no significant long term osteoarthritis impact [16], several 
reports continue to show valuable pain relief and other multiple 
post supplementation benefits. 

In addition, a recent report that conducted a meta-analyses of 
randomized controlled trials on the effects of vitamin D on 
fracture risk, falls or osteoarthritis, came to the conclusion that 
1000 IU daily should be recommend for cases at increased risk 
of vitamin D deficiency. The group also addressed the identifi-
cation of patients possibly benefitting from a vitamin D loading 
dose to achieve early 25-hydroxyvitamin D therapeutic level 
or from calcifediol administration [17]. In another recent study 
high rate of vitamin D deficiency were found in association 
with knee osteoarthritis presence [18]. Due to its anti inflam-
matory and metabolic bone mediating linkages a role for vita-
min D in osteoarthritis care is also suggested to be of value for 
example, in the context of micro nutrients or neutraceuticals 
and/or bioactive products and their appropriate usage [19-21].
It is also suggested that vitamin D significantly reduces carti-
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lage cell death and alleviates cartilage extracellular matrix deg-
radation, a hallmark of osteoarthritis pathology. In addition, 
the mechanism underlying vitamin D cell death impacts can be 
verified and appears to foster the maintenance of cartilage ho-
meostasis [22].  Subject to further study, it is further proposed 
vitamin D injections may prove beneficial in efforts to foster 
cartilage repair via this process or others [23].        
                                                                               
As well, used in tandem with curcumin-a common spice used 
in the East, both vitamin D and curcumin used together tended 
to attenuate the expression of proinflammatory cytokines im-
plicated in osteoarthritis and appears to have the potential to 
mitigate pathology [24]. 

Other data show possible genetic influences of vitamin D as 
far as osteoarthritis development in obese cases is concerned 
that would be valuable to examine in its own right [25]. In ad-
dition, it appears those low vitamin D levels found in knee os-
teoarthritis, the most common disease form, may be positively 
correlated with and thus denote an increased risk of the disease 
[26,27]. Unsurprisingly, even in the absence of robust findings, 
a call has been made regarding the importance of monitoring 
and maintaining adequate vitamin D levels with a view to po-
tentially reducing the risk of knee osteoarthritis as well as its 
burden, particularly in females, older populations, and obese 
adults. This approach may well guide healthcare providers in 
the process of tracking the risk status of their clients, and in 
developing tailored comprehensive approaches to reduce the 
risk of this condition that may reflect a remediable vitamin D 
deficit [28].

Another recent analysis showed that among participants who 
did not report having knee surgery, 2-year vitamin D supple-
mentation and maintaining sufficient vitamin D was linked to 
modest improvements in knee function and depression scores 
in those with knee OA compared to placebo [29]. A further 
meta-analysis tended to affirm a role for vitamin D in the os-
teoarthritis disease and treatment realm [30].  Furthermore, a 
recent report showed both calcipotriol – a vitamin D analogue 
and vitamin D3 or 1,25(OH)2D3 have effects similar to those 
of  glucocorticoids without their apparent toxicity and might 
hence prove an eligible candidate to the local treatment of ar-
thritis in selected cases [31]. Additionally, vitamin D has been 
shown to regulate cartilage cell death processes through multi-
ple pathways that may be harnessed as a novel approach for re-
storing the functionality and survivability of damaged cartilage 
cells. Other studies supporting the importance of vitamin D, 
are those that have observed its impact on knee osteoarthritis 
pain, inflammation, and destructive enzyme levels, plus sarco-
penic obesity associated with osteoarthritis [32-34]. Moreover, 
vitamin D3, through its direct and indirect influence on bones 
and joints may also play an important role in the development 
and progression of degenerative joint diseases [35] as well as 
physical performance, including walking speed [36].

Chen et al. [37] conclude that vitamin D in the form of 
1,25(OH)2D3, plays a key role in preventing the onset of ag-
ing-related knee osteoarthritis as shown in mouse models of 
this condition. Moreover, it appears vitamin D supplementa-
tion may serve as a novel therapeutic in combating the disease 
at the knee [38] even if its utility is yet disputed or remains in 
question [39, 40]. To the contrary early diagnosis and manage-
ment of any prevailing vitamin D deficiency may provide a 
window of opportunity that can serve to delay the ongoing de-

generative process of knee osteoarthritis even in sunlight rich 
regions [41]. Moreover, vitamin D supplements can improve 
subjective pain and function in adults with knee osteoarthritis, 
despite a lack of strong evidence that vitamin D supplementa-
tion can prevent structural progression [42]. 

Used in conjunction with Gukang capsule-a healer or promoter 
of fracture recovery vitamin D2 recently appeared to reduce 
inflammation, improve cartilage metabolism, accelerate knee 
function recovery, and improve the clinical effect in elderly pa-
tients with knee osteoarthritis.

Others in addition imply a favorable role for vitamin D in 
averting knee osteoarthritis and /or its severity and disease du-
ration [44] and that low vitamin D levels may be found in many 
cases of knee osteoarthritis that appears correlated with its se-
verity and which is palliated to some degree in some cases of 
vitamin D supplementation. This may be via its influences on 
cell signaling pathways involved in cartilage cell degradation 
and inflammation as well as osteoarthritis clinical signs, such 
as chronic widespread pain [45,46,47], even if not causally 
linked [48,49] and any favorable therapeutic effects are non-
conclusive [50] and of dubious significance [51], albeit holding 
great promise [52]. 

However, it is possible more careful technology assisted study 
may reveal a role for gene based attributes of key vitamin D 
receptors as well as various epigenetic aging factors includ-
ing nutrition and lifestyle factors plus brain based vitamin D 
impacts that have not been the subject of any intense scrutiny 
to date in either negative or positive orientated study results 
[53,58]. However, in the interim, as was observed in 2021 
[15]-though available recent clinical studies show some degree 
of vitamin D deficiency/insufficiency and/or that repletion may 
serve as a prognostic factor [58], as of mid October 15 2024 
these currently reviewed past five-year observations are clearly 
non uniform or conclusive and need to be updated in more in-
sightful carefully designed and controlled studies. The reliance 
on systematic reviews to derive practice in the interim must 
await more robust efforts that employ biomarkers and objec-
tive attributes of disease micro and macro functional features, 
inflammation, and metabolism, and enact strategies that are 
better standardized and include careful sample selection and 
uniform vitamin D measures in both observational as well as 
double blinded randomized controlled studies [60]. 

Confounding factors at present that may be obscuring study 
interpretation and should be eliminated as far as possible are:
• Discrepant and/or arbitrary study cohorts, themes and de-

sign attributes
• Lack of follow-up periods of substantive duration in pro-

spective studies
• Failure to control for age, body mass, presence, number, 

and type of chronic conditions 
• Unknown medication usage rates, and types of medication 

usage
• Unknown experimental and control group interventions 

and supplement usage often assumed or unknown
• Degrees of dietary quality and outdoor sunlight exposure 

often unknown
• Numbers and types of affected joints/radiographic grade 

of disease 
• Extent of and types of any co-interventions 
• Disparate and/or insensitive outcome assessment mea-
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sures
• Failure to measure biomechanical and inflammatory dis-

ease correlates objectively. 
• Possible patient adherence and sample size issues, as well 

as differences in joint and mobility, alterations in health 
and mental health status that impact vitamin D, plus the 
fact that obese cases may need higher doses of supple-
mentation, coupled with the persistent use of subjective 
measurement approaches, very limited arrays of key dis-
ease marker measurements, and arbitrary vitamin D cutoff 
points

 
Discussion
This current 2024 five year brief overview and scan of what 
we currently know about osteoarthritis and vitamin D linkages 
was undertaken given the divergent views that prevailed in this 
regard as of 2020 [see citation 15], and a belief that it has be-
come evident that any form of palliative or reparative treat-
ment among older osteoarthritis sufferers and especially those 
that can safely reduce pain at low cost and made available to 
most, would be highly prized. At present however, osteoarthri-
tis cases must depend largely on an array of pharmacologic 
and/or surgical interventions of varying degrees of efficacy and 
effectiveness for its amelioration, even if this reactive mode 
of intervention fails to offer windows of opportunity for risk 
reduction and cartilage repair. For example, in the realm of 
preserving muscle mass, cognitive, and strength and averting 
falls and fractures associated with declines in serum vitamin 
D in older adults as well as in those with osteoarthritis pathol-
ogy [18,61-63], and are experiencing inflammation and pain 
[64], and bone mass declines and impaired bone homeostasis 
[12,65,66]. 
 
Indeed, despite considerable background research on the im-
portance of vitamin D in health maintenance in general, as well 
as its ability to potentially minimize some degree of osteoar-
thritis risk and severity when present in the serum at physi-
ological levels, very little definitive consensus has been forth-
coming over time in this regard. As a result, it highly probable 
many older adults are suffering and will suffer excess osteoar-
thritis pain and its disabling impacts. Moreover, if vitamin D 
repletion where needed is not forthcoming in a timely way, its 
impact when administered may have waned, despite several 
well-founded reasons for anticipating its biological as well as 
pathophysiological mitigating attributes and remedial proper-
ties.  

That is, despite a reasonably strong underlying rationale for 
believing vitamin D is tentatively important for purposes of 
ensuring optimal joint health at any age, and that older persons 
with osteoarthritis may be at risk for a reduced ability to take 
up vitamin D or are less likely to be exposed to its sunlight 
origins if unable to move freely, their greater need for this vita-
min especially those with inflammatory joint changes may go 
unnoticed or assessed. 

Additionally, it remains relatively unknown as to the degree 
of influence suboptimal vitamin D levels are likely to have as 
far as being related in some way to the presence of biome-
chanical and biomarker outcomes of osteoarthritis. A lack of 
insights in this regard extends to understudied joints or in cases 
where multiple joints are affected and where changes in the 
face of vitamin D depletion or repletion or both have rarely 
been examined other than through a subjective lens of assess-

ment. Details too of what designated categories of vitamin D 
mean in selected studies, but not others, and that may overlap 
[65], along with the unknown role of supplementation adher-
ence or excess supplement intake that may go unchecked, and 
reports based on memory may explain some of the divergent 
findings to date, as may the widely diverse modes of inquiry, 
samples, and designs. Thus, even where attempts are made to 
overcome some of these oversights, as in the past, current data 
must continue to be largely suggestive, rather than confirma-
tory or definitive.

This seems unfortunate because several authors have noted a 
potentially valuable role for considering how vitamin D might 
mediate or moderate the highly resistant form of pain experi-
enced by people with osteoarthritis, and its impact on function 
and life quality [43-45], including related bone and cartilage 
damage. Moreover, multiple studies strongly support the pos-
sibility of a vitamin D deficiency and general poor health and 
frailty in the older population that could impact osteoarthri-
tis risk and progression as well as recovery and treatment re-
sponses. Vitamin D also possesses multiple potential capacities 
for prevention of osteoarthritis progress, including decreases 
in cell death and the expression of damaging pro inflammatory 
cytokines, in addition to its well documented key bone build-
ing attributes, but while promising, its utility and application 
must await future careful study.        
   
Indeed, although this current work, which attempts to update 
prior work has observed the findings of prior work has some 
salient revelations, the overall topic and its validity remains 
essentially in question, with few exceptions. That is, very little 
progress has been made of late, and thus the merits of most 
of the research conducted for 40+ years has still not resulted 
in better clinical practices or osteoarthritis outcomes for this 
progressive disease, rather more are found at a younger age to 
be vulnerable than anticipated.  As a result, the hypothesis that 
on balance more good than harm can come from supplement-
ing deficient vitamin D in the realm of joint care at any stage or 
age is not mainstream or accepted practice.  Contributing here 
are possible vitamin D fluctuations due to aging and lifestyle 
factors and behaviors, poor patient adherence to recommended 
therapies, differences in joint status and mobility, health and 
mental health status. 

A role for the fact that overweight or frail cases may need 
higher doses of supplementation, that genetic based vitamin D 
receptor differences may drive results, plus the persistent use 
of a limited number of subjective measurement approaches of 
unknown validity and sensitivity to assess progress or interac-
tions in the face of diverse forms of vitamin D and arbitrary 
vitamin D cutoff points may be perpetuating the prevailing un-
certainty in this sphere. 

In particular, careful efforts to clearly define and measure vi-
tamin D adequacy levels for different demographic and age 
categories and to monitor vitamin D intake or vicarious expo-
sure over time, especially if surgery is indicated, along with 
efforts to study adequate representative samples with varying 
degrees of pathology appears warranted. As well, use of vali-
dated markers of cartilage pathology and inflammation, biome-
chanical, radiographic, and functional measures, and whether 
correcting ‘deficient’ vitamin D levels yields changes in one or 
more of these osteoarthritis correlates are indicated. 
What the optimum level of vitamin D should be at different 
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disease stages-what modes of delivery are most likely to yield 
adequate vitamin D levels, and how often these should be ap-
plied clearly also warrants attention. In addition, health condi-
tions that might affect vitamin D absorption, and changes to 
or reduced function of the vitamin D receptors that regulate 
vitamin D uptake and signaling should be acknowledged in 
any future exploration and carefully examined in systematic 
reviews.  

At the same time deleterious vitamin D repletion outcomes and 
their causes should continue to be sought, and counter-hypoth-
eses generated and tested. Determining how long it would take 
to impact any aspect of osteoarthritis pathology in the face of 
insufficient vitamin D, and applying different supplementary 
doses, over varying time periods, followed by salient outcome 
tests might be especially helpful in elucidating what is needed 
or not needed and why. 

In the interim, notwithstanding the highly commendable recent 
attempts to examine vitamin D as a correlate of osteoarthritis, 
the immense and incalculable global burden attributed to os-
teoarthritis will not be duly impacted in this regard in our view 
until further research in this realm can better establish if vita-
min D status is a correlate or mediating factor of osteoarthritis 
outcomes and if so, in what regard. Moreover, since only the 
knee joint has been studied to any degree, the question of how 
vitamin D interacts with other forms of osteoarthritis requires 
study to eliminate misconceptions that could be costly if its po-
tential benefits are overlooked, or harm is caused inadvertently. 
Crafting more comparable carefully controlled and adequate-
ly powered research studies across different laboratories and 
settings, especially the community setting, and focusing on 
muscle responses to vitamin D may help immensely to un-
cover important clinically relevant intervention and prevention 
implications. Also advocated are more basic research studies 
that examine the impact of vitamin D on osteoarthritis joint 
structures other than cartilage, along with trials that examine 
varying degrees of structural integrity and how the degree of 
pathology influences the findings, may help clarify the im-
portance of vitamin D across the various stages of the highly 
debilitating osteoarthritis pain and disability cycle, or explain 
the reasons for failure as well as successes in supplementation 
studies. 

At the same time, special attention directed towards monitor-
ing the extent of any prevailing biomechanical joint derange-
ments and vitamin D serum levels, plus the role of vitamin D 
receptor status, injurious daily activities, low vitamin D intake 
or exposure, and bone health status issues are highly desirable 
promising important study targets to carefully pursue in the 
future in our view. Efforts to capture the degree of exposure 
to sunlight and foods containing vitamin D, adherence to any 
self-administered vitamin D supplements, and overall health 
recommendations by study participants in supplementary as 
well as retrospective analyses are similarly indicated.  The pos-
sible role of medication or illness interactions and vitamin D 
status in those with osteoarthritis also warrants more study and 
assessments via validated biochemical, radiographic, biome-
chanical instruments and disease markers that are sensitive to 
change and can be administered in a bias free paradigm [67]. A 
role for vitamin D in mediating joint instability pain, and poor 
osteoarthritis outcomes despite possible impacts on cartilage 
protection and inflamation that is rarely studied is also indi-
cated [68-74].        

Concluding Remarks   
Despite decades of research, it is impossible to derive a clear 
understanding of whether or how deficient vitamin D serum 
levels are indeed associated with pain provoking inflammation 
that often accompanies osteoarthritis, or whether vitamin D is 
a possible causative and/or protective agent worthy of consid-
eration as recently discussed and observed [68-76].

In addition, it is acknowledged such data may yet exist, but 
may have been omitted inadvertently, however, after surveying 
more than 100 related papers in 2020 and another 65 since then 
in this report, wherein most were located in the world’s leading 
data base of PUBMED-deemed reliable and peer reviewed- it 
appears safe to propose that even if persistent vitamin D defi-
cits appear to have the potential to accelerate or magnify any 
prevailing joint pain found in most older adults suffering from 
osteoarthritis, this viewpoint is not held by all. 
It may be possible however to conclude that an individual 
struggling with painful osteoarthritis who is under stress is 
particularly vulnerable to more distress and damage than not, 
and may not be able to secure sunlight or food based vitamin 
D exposure even if they have an increasing need for vitamin D 
to minimize their prevailing health challenges that can provoke 
injury and inflammation in its own right. When multiplied by 
almost 600 million possible cases over time, the costs of fail-
ing to take the time to screen for vitamin D levels in vulnerable 
adults are likely to exceed all current estimates and projections 
in multiple ways. 

In the meantime, we conclude timely research to generate more 
insight into how vitamin D may be an important osteoarthri-
tis pathogenic correlate will permit more robust and adequate 
translation of prevailing data showing considerable promise at 
all disease stages and in most osteoarthritis joint disturbances 
to the clinic. In particular, research attempts designed to dif-
ferentiate the association of vitamin D levels among distinctive 
osteoarthritis sub-groups with and without verifiable oxidative 
damage as well as its possible association with disease severity 
age and disease prognosis may prove especially insightful.  Af-
ter that, meticulously and rigorously designed bliended stud-
ies to rule out competing hypotheses, and to avoid undesirable 
cross-sectional inferences that do not take into account the fact 
that reported vitamin D intake on a food survey delivered ret-
rospectively may not be the same as actual time-based plasma 
levels are indicated. Since its effects may be joint specific, as 
well as dose-dependent and take weeks or months to unfold 
and be influenced by gender among other factors such as age, 
health and disease status it appears much study in this regard 
is imperative. 

However, until more is known, we further conclude it is not 
possible to support investments in this regard as far as both 
screening and intervention are concerned. On the other hand, 
careful analyses and prescriptions may well show favorable 
cartilage repair and protective processes, bone maintenance, 
tendon healing, collagen production, stress reduction, neural re-
generation, muscle atrophy prevention, plus inflammation con-
trol. Indeed, when carefully screened for and duly titrated and 
applied as indicated, vitamin D supplements or exposure may 
yet help to 1) enhance overall wellbeing and independence, 2) 
offer a low cost widely available safe option for physically, and 
economically vulnerable older adults, 3) reduce cases of older 
adult with osteoarthritis from requiring placements, narcotics, 
or daily services, 4) foster more rapid and overall surgical re-



 ijclinmedcasereports.com                                                                                                                                           Volume 46- Issue 3

6

References
1. Coppola Chiara, et al. “Osteoarthritis: insights into diag-

nosis, pathophysiology, therapeutic avenues, and the po-
tential of natural extracts.” Current Issues in Molecular 
Biology, 2024; 46(5): 4063-4105.

2.   Berteau Jean-Philippe Paul. “Systematic narrative review 
of modalities in physiotherapy for managing pain in hip 
and knee osteoarthritis: A review.” Medicine, 2024; 103: 
39: e38225. doi:10.1097/MD.0000000000038225.

3.   Langworthy Michael, et al. “Knee osteoarthri-
tis: disease burden, available treatments, and emerg-
ing options.” Therapeutic Advances in Musculoskel-
etal Disease, 2024; 16: 1759720X241273009. doi: 
10.1177/1759720X241273009.

4.  Zouch James Henry, et al. “Reducing strain on primary 
healthcare systems through innovative models of care: the 
impact of direct access physiotherapy for musculoskeletal 
conditions-an interrupted time series analysis.” Family 
Medicine and Community Health, 2024; 12(3): e002998. 
doi:10.1136/fmch-2024-002998.

5.   Butarbutar John Cp, et al. “Burden of osteoarthritis in In-
donesia: A Global Burden of Disease (GBD) study 2019.” 
Narrative Journal, 2024; 4(2): e884. doi:10.52225/narra.
v4i2.884.

6.   Giaretta Stefano, et al. “A review of current approaches 
to pain management in knee osteoarthritis with a focus on 
Italian clinical landscape.” Journal of Clinical Medicine, 
2024; 13(17): 5176. doi:10.3390/jcm13175176.

7.   Guan Mengqi, et al. “Mechanisms of chondrocyte cell 
death in osteoarthritis: implications for disease progres-
sion and treatment.” Journal of Orthopaedic Surgery and 
Research, 2024; 19(1): 550. doi:10.1186/s13018-024-
05055-6.

8.   Colletti Alessandro, Arrigo FG Cicero. “Nutraceutical ap-
proach to chronic osteoarthritis: from molecular research 
to clinical evidence.” International Journal of Molecular 
Sciences, 2021; 22(23): 12920.

9.   Guan Jian, et al. “Protective effects of vitamin D on 
proteoglycans of human articular chondrocytes through 
TGF-β1 signaling.” Nutrients, 2024; 16(17): 2991. 
doi:10.3390/nu16172991.

10. Fu Kai, et al. “Association of serum calcium, vitamin D, 
and C-reactive protein with all- cause and cause-specific 
mortality in an osteoarthritis population in the UK: a pro-
spective cohort study.” BMC Public Health, 2024; 24(1): 
2286. doi:10.1186/s12889-024-19825-8.

11. Amirkhizi Farshad, et al. “Association between Dietary 
total antioxidant capacity and knee osteoarthritis: a case-
control study in the Iranian Population.” BMC Musculo-
skeletal Disorders, 2024; 25(1): 550. doi:10.1186/s12891-
024-07677-7.

12. Mani A, et al. “Vitamin D, PTH, and lipid dysregulation in 
osteoarthritis: A case-control study.” Journal of Orthopae-
dic Case Reports, 2024; 14(6): 177-185. doi: 10.13107/
jocr.2024.v14.i06.4544.

13. Harvey NC, et al. “Optimisation of vitamin D status in 
global populations.” Osteoporosis International, 2024; 
35(8): 1313-1322. doi:10.1007/s00198-024-07127-z.

14.  Horas Konstantin, et al. “Vitamin D deficiency is frequent 
in patients with rapidly destructive osteoarthritis-data 
from a single-center analysis.” Journal of Clinical Medi-
cine, 2024; 13(5): 1296. doi:10.3390/jcm13051296.

15. Marks Ray. "Vitamin D and osteoarthritis: An updated 
clinical summary and review." International Journal of 
Orthopedics, 2021; 8(1): 1415-1424.

16. Jin X, et al. "Effectiveness of vitamin D supplementation 
on knee osteoarthritis-a target trial emulation study using 
data from the Osteoarthritis Initiative cohort." Osteoarthri-
tis and Cartilage, 2022; 30(11): 1495-1505.

17. Chevalley Thierry, et al. "Role of vitamin D supplementa-
tion in the management of musculoskeletal diseases: up-
date from a European Society of Clinical and Economical 
Aspects of Osteoporosis, Osteoarthritis and Musculoskel-
etal Diseases (ESCEO) working group." Aging Clinical 
and Experimental Research, 2022; 34(11): 2603-2623.

18. Tekeli Seçkin Özgür, et al. "Relationship between serum 
vitamin D levels and the prevalence of knee osteoarthritis: 
A retrospective study on 3424 subjects." Technology and 
Health Care Preprint, 2024: 1-10.

19. Nooreen Zulfa, et al. “A systemic review on nutraceutical 
supplements used in the management of osteoarthritis.” 
Recent Advances in Food, Nutrition & Agriculture, 2024; 
15(1): 33-45. doi: 10.2174/012772574X27040523110205
4920.

20. Basak Sanjay, et al. “Bioactives and their roles in bone 
metabolism of osteoarthritis: evidence and mechanisms 
on gut-bone axis.” Frontiers in Immunology, 2024; 14: 
1323233. doi:10.3389/fimmu.2023.1323233.

21. Xu Chao, et al. “Role of dietary patterns and factors in de-
termining the risk of knee osteoarthritis: a meta-analysis.” 
Modern Rheumatology, 2022; 32(4): 815-821.

22.  Liu Pingping, et al. “Vitamin D plays a protective role 
in osteoarthritis by regulating AMPK/mTOR signalling 
pathway to activate chondrocyte autophagy.” Clinical 
and Experimental Rheumatology, 2024; 42(3): 736-745. 
doi:10.55563/clinexprheumatol/chmuts.

23. Kuyucu E, et al. “Can Intra-articular 1α, 25-Dihydroxyvi-
tamin D3 administration be therapeutical in joint cartilage 
damage?” Acta Chirurgiae Orthopaedicae et Traumatolo-
giae Cechoslovaca, 2020; 87(2): 90-94.

24. Patnaik Rajashree, et al. “Evaluating the potential of Vi-
tamin D and curcumin to alleviate inflammation and miti-
gate the progression of osteoarthritis through their effects 
on human chondrocytes: A proof-of-concept investiga-
tion.” PloS One, 2023; 18(12): e0290739. 29 Dec. 2023, 
doi: 10.1371/journal.pone.0290739.

25. Almalki Abdulraheem, et al. “The Association of Vita-
min D, growth/differentiation factor 5 (gdf-5) gene poly-
morphism, and serum GDF-5 protein in obese patients 
with knee osteoarthritis.” Cureus, 2023; 15(11): e48350. 
doi:10.7759/cureus.48350.

26. Annamalai R, et al. “Association between vitamin D 
and knee osteoarthritis in Indian population: A system-
atic review and meta-analysis.” Journal of Clinical Or-
thopaedics and Trauma, 2023; 46: 102278. doi: 10.1016/j.
jcot.2023.102278.

27. Kumar Purushottam, et al. “The role of matrix metallo-
proteinase 13 and vitamin d in osteoarthritis: A hospital-
based observational study.” Cureus, 2023; 15(9): e45437. 
doi:10.7759/cureus.45437.

28. Elbashir Meaad, et al. “Investigation of vitamin D status, 
age, and body mass index as determinants of knee osteoar-
thritis severity using the Kellgren-Lawrence grading sys-
tem in a Saudi Arabian cohort: A cross-sectional study.” 
Cureus, 2023; 15(10): e47523. doi:10.7759/cureus.47523.

29. Wang Zhiqiang, et al. “Long-term effects of vitamin D 
supplementation and maintaining sufficient vitamin D 
on knee osteoarthritis over 5 years.” Arthritis Research 
& Therapy, 2023; 25(1): 178. doi:10.1186/s13075-023-
03167-8.

30. Wang Rui, et al. “Relationship between 25-hydroxy vi-
tamin D and knee osteoarthritis: a systematic review 
and meta-analysis of randomized controlled trials.” 
Frontiers in Medicine, 2023; 10: 1200592. doi:10.3389/
fmed.2023.1200592.

31. Huovinen, Jere et al. “1,25(OH)2D3 and its analogue 
calcipotriol inhibit the migration of human synovial and 
mesenchymal stromal cells in a wound healing model - A 
comparison with glucocorticoids.” The Journal of Steroid 

covery rates and results, 5) engender fewer overall demands 
on health providers amidst shrinking resources and budgets, 6) 
reduce the global burden of osteoarthritis while enhancing the 
ability of many elders to age ‘in place’. 
Moreover, efforts to close the gaps in the literature are likely to 
have multiple life affirming, independence and cost related im-
plications for many, including excess surgical costs and need.

Acknowledgements: None
Conflicts of interest: None
Funding:  None



 ijclinmedcasereports.com                                                                                                                                           Volume 46- Issue 3

7

Biochemistry and Molecular Biology, 2023; 233: 106373. 
doi: 10.1016/j.jsbmb.2023.106373.

32. Saengsiwaritt Wacharapol, et al. “Vitamin D and autoph-
agy in knee osteoarthritis: A review.” International Um-
munopharmacology, 2023; 123: 110712. doi: 10.1016/j.
intimp.2023.110712.

33. Zmerly Hassan, et al. “Personalized nutritional strategies 
to reduce knee osteoarthritis severity and ameliorate sar-
copenic obesity indices: A practical guide in an orthope-
dic setting.” Nutrients, 2023; 15(14): 3085. doi: 10.3390/
nu15143085.

34. Busa Prabhakar, et al. “Vitamin D reduces pain and carti-
lage destruction in knee osteoarthritis animals through in-
hibiting the matrix metalloprotease (MMPs) expression.” 
Heliyon, 2023; 9(4): e15268. doi: 10.1016/j.heliyon.2023.
e15268.

35. Szulc Michał, et al. “Vitamin D3 metabolism and its role 
in temporomandibular joint osteoarthritis and autoimmune 
thyroid diseases.” International Journal of Molecular Sci-
ences, 2023; 24(4): 4080. doi:10.3390/ijms24044080.

36. Dechsupa Sinsuda, et al. “Vitamin D inadequacy affects 
skeletal muscle index and physical performance in lum-
bar disc degeneration.” International Journal of Molecular 
Sciences, 2023; 24(4): 3152. doi:10.3390/ijms24043152

37. Chen Jie, et al. “1,25-Dihydroxyvitamin D deficiency ac-
celerates aging-related osteoarthritis via downregulation 
of sirt1 in mice.” International Journal of Biological Sci-
ences, 2023; 19(2): 610-624. doi: 10.7150/ijbs.78785.

38. Divjak Ana, et al. “The influence of vitamin D supplemen-
tation on the expression of mediators of inflammation in 
knee osteoarthritis.” Immunologic research, 2023; 71(3): 
442-450. doi: 10.1007/s12026-022-09354-0.

39. Zhou Xuan, Yaqi Gong. "Exploration in association be-
tween vitamin D, sleep quality, and osteoarthritis: A mod-
eling study." Medicine, 2024; 103(40): e40021.

40. Georgescu Bianca, et al. "Current evidence on and clini-
cal implications of vitamin d levels in pain and functional 
management of knee osteoarthritis: A systematic review." 
Clinics and Practice, 2024; 14(5): 1997-2012.

41. Regupathy Annamalai, Sujhithra A, Danis Vijay D. "As-
sociation between vitamin D and knee osteoarthritis in 
Indian population: A systematic review and meta-analy-
sis." Journal of Clinical Orthopaedics and Trauma, 2023; 
102278.

42. Zhao Zi-Xia, et al. "Does vitamin D improve symptomatic 
and structural outcomes in knee osteoarthritis? A system-
atic review and meta-analysis." Aging Clinical and Exper-
imental Research, 2021; 33: 2393-2403.

43. Liu Qiang, et al. "Combination of Gukang capsule and 
vitamin d2 accelerates the recovery of knee function in 
elderly patients with knee osteoarthritis." Current Topics 
in Nutraceutical Research, 2024; 22(3).

44. Mathkhor, Abdulsatar J, et al. "Vitamin D deficiency is as-
sociated with knee osteoarthritis and is implicated in the 
osteoarthritis severity." Medical Research Archives, 2022; 
10(10).

45. Saengsiwaritt Wacharapol, Phatchana Ngamtipakon, Wan-
visa Udomsinprasert. "Vitamin D and autophagy in knee 
osteoarthritis: a review." International Immunopharmacol-
ogy, 2023; 123: 110712.

46. Amirkhizi Farshad, et al. "Vitamin D status is associated 
with inflammatory biomarkers and clinical symptoms in 
patients with knee osteoarthritis." The Knee, 2022; 36: 44-
52.

47. Shen Jianlin, et al. "Supplementation of hyaluronic acid 
injections with vitamin D improve knee function by at-
tenuating synovial fluid oxidative stress in osteoarthritis 
patients with vitamin D insufficiency." Frontiers in Nutri-
tion, 2023; 10: 1026722.

48. Bergink Arjan P, et al. "Mendelian randomization study on 
vitamin D levels and osteoarthritis risk: a concise report." 
Rheumatology, 2021; 60(7): 3409-3412.

49. Yu Yinghao, et al. "Association between vitamin D and 
knee osteoarthritis: a PRISMA-compliant meta-analysis." 
Zeitschrift für Orthopädie und Unfallchirurgie, 2021; 
159(3): 281-287.

50. Karbasfrushan A, Karimiyarandi H. "Role of vitamin D 

on knee osteoarthritis pain: a systematic review." Eurasian 
Chemical Communications, 2022; 4(12): 1241-1250.

51. Heidar Behzad, Mansour Babaei. "Therapeutic and pre-
ventive potential of vitamin D supplementation in knee 
osteoarthritis." ACR Open Rheumatology, 2019; 1(5): 
318-326.

52. Alabajos-Cea Ana, et al. "The role of vitamin D in early 
knee osteoarthritis and its relationship with their physical 
and psychological status." Nutrients, 2021; 13(11): 4035.

53. Hassan Mohammed H, et al. "Vitamin D receptor gene 
polymorphisms and risk of knee osteoarthritis: possible 
correlations with TNF-α, macrophage migration inhibi-
tory factor, and 25-hydroxycholecalciferol status." Bio-
chemical Genetics, 2022; 60(2): 611-628.

54. Strath Larissa J, et al. "Vitamin D metabolism genes are 
differentially methylated in individuals with chronic knee 
pain." Lifestyle Genomics, 2023; 16(1): 98-105.

55. Strath Larissa J, et al. "Accelerated epigenetic aging me-
diates the association between vitamin D levels and knee 
pain in community-dwelling individuals." The Journal of 
Nutrition, Health & Aging, 2022; 26(4): 318-323.

56. Strath Larissa J, et al. "Clinical vitamin D levels are as-
sociated with insular volume and inferior temporal gyrus 
white matter surface area in community-dwelling individ-
uals with knee pain." Frontiers in Neuroscience, 2022; 16: 
882322.

57. Namutebi Fiona, James Kayima, Mark Kaddumukasa. 
"Vitamin D and its association with symptom severity in 
knee osteoarthritis: a cross sectional study at a national 
referral hospital in Uganda." BMC rheumatology, 2021; 
5: 1-7.

58. Astariyani Thaibah, Achmad Zaki. "Association between 
serum 25-hydroxyvitamin D levels and severity of pain 
due to knee osteoarthritis in elderly patients at KPKM FK 
UIN Syarif Hidayatullah Jakarta." Malaysian Journal of 
Medicine & Health Sciences, 2022; 18.

59. Gharib Amal F, et al. "Serum 25-Hydroxy Vitamin D and 
Uric Acid Levels as Predictors of Disease Severity and 
Functional Impairment in Women with Knee Osteoarthri-
tis." Advancements in Life Sciences, 2024; 11(3): 655-
662.

60. Szulc Michał, et al. "Vitamin D3 metabolism and its role 
in temporomandibular Joint osteoarthritis and autoim-
mune thyroid Diseases." International Journal of Molecu-
lar Sciences, 2023; 24(4): 4080.

61. Onishi Yuri, et al. "Association between serum vitamin 
D levels and skeletal muscle indices in an older Japanese 
population: The SONIC study." Geriatrics & Gerontology 
International, 2024.

62. Krasniqi Ermira, et al. "Association between vitamin D 
status, physical performance, sex, and lifestyle factors: 
A cross-sectional study of community-dwelling Kosovar 
adults aged 40 years and older." European Journal of Nu-
trition, 2024; 63(3): 821-834.

63. Lapauw Bruno, et al. "When and How to Evaluate Vitamin 
D Status? A Viewpoint from the Belgian Bone Club." Nu-
trients, 2024; 16(15): 2388.

64. Hao-Wei Xu, et al. "Relationship between vitamin D and 
nonspecific low back pain may be mediated by inflamma-
tory markers." Pain Physician, 2021; 24(7): E1015.

65. Arosio Beatrice, et al. "Sarcopenia and Cognitive decline 
in older adults: targeting the muscle–brain Axis." Nutri-
ents, 2023; 15(8): 1853.

66. Horas Konstantin, et al. "Prevalence and risk factors of 
vitamin d deficiency in patients scheduled to undergo revi-
sion arthroplasty of the hip, knee and shoulder—data from 
a single-centre analysis." Nutrients, 2024; 16(18): 3060.

67. Giustina Andrea, et al. "Consensus statement on Vitamin 
D status assessment and supplementation: whys, whens, 
and hows." Endocrine Reviews, 2024: bnae009.

68. Chang Kenny, et al. "A diagnosis of vitamin D deficiency 
is associated with increased rates of primary patellar insta-
bility and need for recurrent surgical stabilization." Sports 
Health, 2024; 16(3): 465-472.

69. Ghaneam Hyam Sajed, Wafaa Sadoon Shani, Maha Khalil 
Al-Mallak. "Immunomodulatory effect of vitamin D3 in 
rats with induced osteoarthritis." European Journal of Bi-



 ijclinmedcasereports.com                                                                                                                                           Volume 46- Issue 3

8

ology and Biotechnology, 2024; 5(5): 8-14.
70. Vivek Kavyesh, et al. "Vitamin D deficiency leads to 

poorer health outcomes and greater length of stay after 
total knee arthroplasty and supplementation improves out-
comes: A systematic review and meta-analysis." JBJS Re-
views, 2024; 12(4): e23.

71. Amini Kadijani Azade, et al. "Association of serum vita-
min D with serum cytokine profile in patients with knee 
osteoarthritis." Cartilage, 2021; 13(1_suppl): 1610S-
1618S.

72. Obied Mardin M, Entedhar R Sarhat. "The role of vita-
min D-binding protein, and procalcitonin in patients with 
arthritis on vitamin D." Pharmacognosy Journal, 2024; 
16(2).

73. Montemor Cláudia N, et al. "Vitamin D deficiency, func-
tional status, and balance in older adults with osteoarthri-
tis." World Journal of Clinical Cases, 2021; 9(31): 9491.

74. Tekeli Seçkin Özgür, et al. "Relationship between serum 
vitamin D levels and the prevalence of knee osteoarthritis: 
A retrospective study on 3424 subjects." Technology and 
Health Care Preprint, 2024; 1-10.

75. Xie Yanfei, et al. "Serum vitamin D and chronic musculo-
skeletal pain: A cross-sectional study of 349,221 Adults in 
the UK." The Journal of Pain, 2024; 104557.

76. Aggarwal Sarthak, et al. "Low pre-operative vitamin D as-
sociated with lower baseline PROMs but greater improve-
ment following total joint arthroplasty." Journal of Ortho-
paedic Reports, 2025; 4(2): 100430.


