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A B S T R AC T:

Vitamin D is a hormone involved in multiple 
physiological processes both at the musculoskeletal 
level and in other organs and tissues. The pleiotropic 
(ex-bone) effects of vitamin D have shown great inte-
rest in recent years, having accumulated numerous 
evidence about its benefits in pathologies in which 
immune and/or inflammatory processes are involved. 
There is a broad consensus on the anti-inflammatory 
and immunomodulatory role of vitamin D. Conside-
ring the wide range of pleiotropic effects of vitamin D 
and in particular the beneficial effects it has demons-
trated at the level of the central nervous system (CNS) 
along with its anti-inflammatory potential, its role 
in the treatment of pain is raised as a possibility. To 
this end a review of the possible mechanism of action 

of vitamin D in the pathophysiology of pain and the 
evidence of its beneficial effects on pain from clinical 
studies or meta-analyses has been carried out.

There is evidence of the role of vitamin D in noci-
ception, as well as in the regulation of inflammation. 
The reviewed clinical evidence shows a potential 
benefit of vitamin D in the management of various 
types of pain, such as in chronic generalized pain, 
rheumatoid arthritis, headache, migraine, osteoar-
thritis pain, back pain, other types of musculoskeletal 
pain or diabetic neuropathy. Specifically, evidence 
suggests a correlation between blood vitamin D levels 
and the presence or intensity of pain, so monitoring 
and correcting these levels could result in a benefit 
for patients.
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R E S U M E N:

La vitamina D es una hormona implicada en múl-
tiples procesos fisiológicos, tanto a nivel musculoes-
quelético como en otros órganos y tejidos. Los efectos 
pleiotrópicos (ex-óseos) de la vitamina D han desper-
tado un gran interés en los últimos años, habiéndose 
acumulado numerosa evidencia sobre sus beneficios 
en patologías en las que los procesos inmunes y/o 
inflamatorios están implicados. Considerando el 
amplio abanico de efectos pleiotrópicos de la vita-
mina D y, en concreto, los efectos beneficiosos que 
ha demostrado a nivel del sistema nervioso central 
(SNC), se plantea analizar el papel que esta hormona 
pueda tener en el tratamiento del dolor. Para ello se 
ha realizado una revisión del posible mecanismo de 
acción de la vitamina D en la fisiopatología del dolor 
y se han estudiado sus efectos beneficiosos en dolor 
en base a la evidencia clínica disponible en estudios 
clínicos y metanálisis. 

Existe una evidencia del papel de la vitamina D 
en la nocicepción, así como en la regulación de la 
inflamación. La evidencia clínica revisada muestra un 
potencial beneficio de la vitamina D en el manejo de 
varios tipos de dolor como, por ejemplo, en el dolor 
crónico generalizado, la artritis reumatoide, el dolor 
de cabeza, la migraña, el dolor por osteoartritis, el 
dolor de espalda, otros tipos de dolor musculoes-
quelético o la neuropatía diabética. En concreto, la 
evidencia sugiere una correlación entre los niveles de 
vitamina D en sangre y la presencia o la intensidad 
del dolor, por lo que la monitorización y corrección de 
estos niveles podría resultar en un beneficio para los 
pacientes. 

Introduction

Vitamin D3 is a fat-soluble hormone with well-recognized 
functions at the musculoskeletal level that also has potential 
extra-skeletal effects, also called pleiotropic effects. In recent 
years, more than 30,000 articles have been published world-
wide demonstrating a variety of beneficial effects of vitamin D, 
while a relatively small number have shown insufficient eviden-
ce of benefit effect at the pleiotropic level (1). 

It is already recognized that almost all tissues and cells of 
the human body have VDR receptors (Vitamin D Receptors)  
and a large number of cells and tissues show activity of the 
enzyme 25(OH)D-1alpha hydroxylase (CYP27B1) (3) which is 
responsible for the bioactivation of Vitamin D by transforming 
it into 1,25 (OH)2D3 which is the functionally active form (2,3). 

It is also known that local production of 1,25(OH)2D3 bound 
to VDR receptors is responsible for the regulation of approxi-
mately 2,000 genes that are involved in multiple metabolic 
pathways (3,4) and are responsible for several systemic benefits 
in different organs and tissues (2,5-13). This local production 
of vitamin D has been observed in different cell types including 
immune cells, neurons or inflammatory cells (2,3). On the other 
hand, there are many cells in the body that express the nuclear 
receptor VDR (2,3). There is also extensive evidence showing 
that 1,25(OH)2D3 modulates functions such as cell growth and 
differentiation, acts as an immunomodulator or regulates the 
production of anti-inflammatory cytokines (7,9,12,13) and, 
therefore, vitamin D deficiency, also known as VDD (Vitamin D 
Deficiency), has a great negative impact on multiple organs and 
systems such as the CNS, the respiratory system, the endocri-
ne system, the immune system or the cardiovascular system 
among others. It has also been shown that vitamin D plays an 
important role in processes such as lymphatic activity, insulin 
production, protection against autoimmune or inflammatory 
diseases (7,9,12-14) and, in particular, it is indisputable that 
1,25(OH)2D3 has a crucial role in endocrine, autocrine and 
paracrine pathways relevant in diseases such as cancer,  au-
toimmune diseases, asthma, stroke, lupus, atopic dermatitis, 
Alzheimer’s, infections, diabetes or metabolic syndrome, 
among others (5,15-19), there is even evidence to suggest that 
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low vitamin D levels are significantly associated with increased 
mortality risk (15-19).

Considering the wide range of pleiotropic effects of vitamin D 
and in particular the beneficial effects it has demonstrated at the 
level of the CNS (central nervous system) together with its anti-in-
flammatory potential, its potential role in the treatment of pain is 
raised. To this end, a review of the possible mechanism of action of 
vitamin D in the pathophysiology of pain has been carried out and 
the evidence of its beneficial effects on pain from clinical studies 
or meta-analyses has been studied. A non-systematic review was 
conducted in PubMed of the terms vitamin D and Pain published 
between 2012 and 2022. Of the 219 results, the articles that were 
considered relevant to the objectives of this work were reviewed. 

Sources of vitamin D and metabolism

There are mainly 3 sources of vitamin D: 
1.  Transformation of 7-dehydrocholesterol in the membra-

ne of keratinocytes by the action of sunlight that transfor-
ms it into cholecalciferol, a natural form of Vitamin D. 

2.  Supplementation: of ergocalciferol (D2) or cholecalciferol 
(D3), the latter is the natural form that will be metabolized. 

3.  Food that provide vitamin D: These are scarce and 
amounts are usually low for normal daily intake rations. 

The synthesis of vitamin D through sunlight is controversial be-
cause it is a process that is conditioned by multiple modifiable fac-
tors (surface and time of exposure without sunscreen) or non-mo-
difiable factors (dark skin tone, north latitude of the residence 
location). Regarding the contribution through the diet, some studies 
have quantified that this is low, around 70 or 90 IU a day. It can be 
concluded that few patients meet the minimum exposure criteria 
to generate sufficient levels of vitamin D, especially in the months 
of November to February, in which, even when subjected to sun ex-
posure without protector, in almost no city in Spain could generate 
vitamin D between the months of November to February to have a 
latitude close to 40° north (Cádiz 36°). Additionally, it is important 
to bear in mind that the absorption of vitamin D can be reduced in 
certain pathologies or by certain medications, such as statins.

It is important to ensure that both the healthy population and 
patients maintain optimal levels of circulating vitamin D. Adequa-
te levels of vitamin D are determined by measuring the levels of 
25(OH)D in the blood, which is the marker accepted as a reference 
and, although it is not the active form of vitamin D, it is the inter-
mediate metabolite that is easy to measure in a routine analysis. 

As for metabolism we can say that it is a process of great 
complexity. Although it is not the objective of this article to explain 
in detail all the processes of absorption, transport and metabolism 
of Vitamin D, we can summarize the most relevant steps (Figure 1): 
cholecalciferol binds to DBP proteins (D Binding Proteins) where it 
is transported to the liver to undergo a first hydroxylation by seve-
ral cytochromes (mainly CYP2R1) that converts it into 25 (OH)D3 
which is what we measure in blood. Subsequently, this 25(OH)D3 
bound back to the DBP reaches the kidney where the DBP binds 
to megalin (transmembrane protein of the kidney) producing an 
endocytic internalization of 25(OH)D3 that is hydroxylated in the 
renal tubule by the action of cytochrome CYP24B1 transforming it 
into 1,25(OH)2D3 which is the functionally and hormonally active 
form that will travel to the target tissues and organs where it will 
exert its action through its binding to VDR receptors (14). 

Vitamin D metabolism also has physiological systems that 
self-regulate 1,25(OH)2D3 levels to avoid potential excess toxicity. 
High levels of 1,25(OH)2D3 trigger a number of effects that will 
limit the renal metabolism, such as inhibition of PTH (parathyroid 
hormone, CYP27B1 stimulator) and stimulation of CYP24A1 which 
degrades 25(OH)D3 to 24,25(OH)2D3 and oxidizes 1,25(OH)2D3 to 
1,25,26(OH)3D3 or 1,24,25(OH)3D3, all of them excretion meta-
bolites. This self-regulation mechanism also involves levels of 
calcium, PTH, phosphate and other mediators such as alpha-klo-
tho, which is a transmembrane renal protein highly expressed in 
the distal tubule of the kidney (14). 

Mechanism of action of vitamin D in pain 

Vitamin D is considered a hormone that regulates the pro-
duction of anti-inflammatory cytokines, so it seems to have a 
relevant role in inflammatory pathologies that occur with pain. 
The precise mechanism by which vitamin D can exert its benefit 
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in pain is not well defined, but possible antinociceptive mecha-
nisms of vitamin D have been described (21) and it would act at 
three levels:

1.  Regulation of the inflammatory pathway: upregulation 
of TGF alpha, IL-4 and TNF alpha. 

2.  Effect on prostaglandins: inhibiting COX-2, stimulating 
PEGDH, inhibiting PEG2.

3.  Action on neuroprotection mechanisms: upregulating 
the synthesis of neurotrophins and inhibiting iNOS 
(inducible Nitric Oxide Synthetase).

There are several studies that have been demonstrating these 
effects in various pathologies associated with pain and there is 
wide evidence showing the effects of vitamin D or its deficiency in 
various CNS processes. 

The Gendelman study showed that vitamin D is able to reduce 
nociceptive input because it reduces inflammation directly rela-
ted to muscle pain. It has also been shown that VDD can generate 
hypersensitivity in nerve fibers resulting in increased pain. 

Vitamin D, being a neurosteroid, modulates different brain 
neurotransmitters (acetylcholine, dopamine and serotonin that 
are modulated by the neurotrophic activity of 1,25 (OH)2D3 
(20), having a role in several brain functions, brain develop-
ment, synaptic plasticity, apoptosis and amyloid clearance 
(21,22). Vitamin D’s protective effects against neurodegenera-
tion and cognitive decline have recently been seen (22-24).

It is also known that vitamin D affects a number of in-
flammatory pathways associated with the development and 
persistence of chronic pain, regulating the rise of transformed 
growth factor beta (TGF-beta 1) and interleukin 4 (IL-4) found in 
astrocytes and microglia (25).

The mechanism of action in fibromyalgia is one of the most 
studied and it is known that pain pathways associated with 
cortical, immunological, hormonal and neuronal changes in 
chronic pain are potentially influenced by vitamin D levels (20). 
Specifically, based on the effects of vitamin D, the following 
hypotheses of its mechanism of action in fibromyalgia are pro-
posed (26) (Table I).

Figure 1. Simplified summary of vitamin D bioactivation and metabolism.
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It has been shown that vitamin D appears to possess an-
ti-inflammatory properties that can alter sensitivity to periphe-
ral pain (26-29) in fact vitamin D appears to increase muscle 
strength through nuclear receptors in muscle tissue. It has also 
been shown that VDD produces myopathy, especially in the 
size and number of type II muscle fibers and fat infiltration of 
skeletal muscles (28,30).

It has also been shown that vitamin D deficiency (< 50 
mmol/L) and the degree of 25(OH)D deficiency were correlated 
to the degree of sensitivity to pain (29).  On the other hand, a 
strong correlation between VDD and bone pain has also been 
evidenced (31). 

Additionally, several studies have reported a progressive 
exacerbation of pain with decreased serum vitamin D levels 
while increasing serum vitamin D levels through adequate 
vitamin D supplementation, especially in patients with vitamin 
D deficiency, leads to improved pain relief (32).

The exact mechanisms by which vitamin D exerts this 
analgesic effect are not yet fully understood. A recent review 
by Habib et al in 2020 analyzed the possible routes in which 
Vitamin D acts to exert this beneficial effect such as an action 
at the level of the neurons of the dorsal root ganglion or the 
action through the VDR receptors located in the NGF (nerve 
growth factor) pathways, GDNF (glial-derived neurotrohpic 
factor), EGFR (epidermal growth factor) or even at the level of 
opioid receptors (32). The details of these mechanisms, as well 
as the function and distribution of the VDRs are not the subject 
of this work, but it will be of interest to review them in future 
articles.  In any case, it seems clear that the modulating effects 
of vitamin D on the CNS and inflammation could explain the 
analgesic effect observed in some clinical studies.

Evidence in chronic pain

In the search for vitamin D and chronic pain, 19 meta-analyses 
and 27 clinical studies published between 2012 and 2022 were 
found, of which 9 meta-analyses and 11 clinical studies were con-
sidered relevant by type of population included, by the objectives 
or by the type of intervention studied (Tables II and III). 

The potential beneficial effects of vitamin D have been de-
monstrated in several clinical studies, meta-analyses and reviews, 
although it is true that some others have shown a neutral effect 
(33). The 2015 Cochrane review (34) that included 10 heteroge-
neous studies concluded that the evidence was insufficient but 
that supplementation was safe and well tolerated. This lack of 
firm evidence can generate some controversy about the real the-
rapeutic role of vitamin D in the treatment of pain, while we can 
say that there is a broad consensus regarding the excellent safety 
profile since supplementation has not shown toxicity effects sure-
ly due to the wide therapeutic window that vitamin D has. 

In relation to the evidence that we have analyzed in chronic 
pain, we show below the selection of articles published in the last 
10 years in which the benefit of vitamin D has been positive. One 
of the most recent that included chronic pain patients of diverse 
origins is the meta-analysis by Wu et al published in 2016 (33) 
which included 3,436 participants who had or developed chronic 
pain related to myalgia, myopathy, migraine, arthritis or headache 
from 19 randomized studies comparing vitamin D versus placebo.  
There was a significantly greater mean decrease in pain score in 
the vitamin D supplementation vs placebo groups (mean differen-
ce of -0.57). The effect of vitamin D was comparable in pathologies 
with generalized non-specific pain and localized pain. The authors 
concluded that a significantly greater reduction with vitamin D vs. 
placebo in pain scores (on pain scale) was observed in patients 
with chronic pain and suggest that vitamin D supplementation 
may have a role in chronic pain management.   

Back pain

Back pain is associated with circulating inflammatory mar-
kers (35-37) especially in patients with obesity or overweight 
(38) and therefore therapies with anti-inflammatory properties 
such as vitamin D may have a relevant role in these patients 
(35-40). We have identified 2 meta-analyses and 6 studies that 
correlate vitamin D supplementation or VDD with back pain 
(Tables III and IV).

Recent meta-analyses have shown an association between VDD 
and low back pain with higher correlation in young women and in 
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those with more severe vitamin D deficiency levels (25(OH)D level 
<12 ng/ml) (41). 19 of the 22 studies included in this meta-analysis 
showed that back pain was significantly more likely in patients with 
deficiency, severe deficiency, or low vitamin D concentrations. The 
association between VDD and back pain was especially clear in 

patients younger than 60. This association between VDD and back 
pain had been confirmed in previous studies such as Faraj et al (42). 

Study by Zadro et al published in 2018 (43) showed 100 % reso-
lution of low back pain in 299 patients with VDD when treated with 
5,000 to 10,000 IU of Vitamin D daily for 3 months.
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Evidence suggests that patients with VDD and pain benefit 
from normalization of 25(OH)D levels in the blood, especially 
in people who are obese or overweight (44-50). It is also known 
that people who are obese or overweight are more likely to 
have VDD (51). 

Regarding randomized studies in back pain, we mainly 
found the following: A phase III study with 9,035 women with or 
without VDD and post-menopause, mean age 67 years (Silva et 
al. 2013) (50) where it was shown that the group with VDD had 
significantly more back pain (69.5 % versus 66.9 %) and more 
cases of severe back pain (8.5 % versus 6.8 %). VDD was also 
significantly associated with more limitation of daily activities 
and more fractures. In 2019, Brady et al. (51) conducted a small 
study to determine the impact of vitamin D supplementation 
on 49 obese patients with back pain. Patients were supplemen-
ted with 4000 IU cholecalciferol daily or placebo for 16 weeks. 
Blood 25(OH)D levels increased significantly in the supplemen-
tation vs placebo group and patients who at baseline had low 
25(OH)D levels below 30 nmol/L (12 mcg/mL) had significantly 
reduced back pain scores versus placebo. The authors conclu-
ded that vitamin D supplementation in patients with obesity 

and VDD may improve disability from back pain. The randomi-
zed, double-blind, placebo-controlled study by Gendelman  
et al (52) studied the effect of cholecalciferol 4,000 IU daily  
versus placebo in 80 patients with musculoskeletal pain for  
3 months. Vitamin D significantly reduced VAS versus placebo. 
The need for rescue medication was significantly lower in the 
Vitamin D group. A 54.3 % reduction in TNF-alpha levels versus 
a 16 % increase in the placebo group was also observed, as 
well as a 39.2 % reduction in PEG2 versus a 16 % increase with 
placebo. The authors concluded that vitamin D can reduce  
the level of pain quickly and reduce levels of inflammatory 
cytokines.

Pain in patients with osteoarthritis (OA)

In the case of osteoarthritis there is abundant evidence of 
the benefit of vitamin D at the musculoskeletal level as well 
as the importance of maintaining sufficient levels of 25(OH)D 
in the blood. The effects of vitamin D in OA are not limited to 
its musculoskeletal benefits but there is evidence of its effect 
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in reducing pain, improving functionality or reducing disease 
progression. We have identified 6 meta-analyses and 3 ran-
domized studies published between 2012-2022 in which the 
impact of vitamin D on pain and function of these patients is 

evaluated (Tables V and VI). We show below the most relevant 
meta-analyses that studied the effect on pain: a meta-analysis 
of 28 randomized studies with 11,890 patients with knee OA  
in which the effect of various treatments was studied (53). 
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Vitamin D improved patients’ pain and function. Another 
meta-analysis of 79 studies involving 15,609 patients in which 
various treatments were tested. 4 studies with 498 patients 
studied the effect of vitamin D on pain and 4 studies with  
571 patients studied the effect of vitamin D on functionality 
(54). Vitamin D is effective in reducing pain and shows a sig-
nificant improvement in functionality in 6-month treatments. 

Finally, another meta-analysis of 6 studies with 1,599 patients 
with knee OA (55) showed that vitamin D supplementation 
significantly improves WOMAC (Western Ontario and McMaster 
Universities Osteoarthritis Index) including the outcome of pain 
(-0.32), functionality (-0.34) and stiffness (-0.13). The authors 
concluded that vitamin D supplementation can improve func-
tion and pain. 
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Chronic widespread pain (CWP)

CWP is a very heterogeneous and difficult to manage pa-
thology. There is evidence of the potential benefit of vitamin D 
in these patients (Tables II and III) and we show below the most 
relevant: A recent European cohort of 2,313 men followed for  
4.3 years (56). An increased risk of developing CWP was obser-
ved in patients with lower blood vitamin D levels (< 15.6 ng/ml) 
vs. the group with levels above 36.3 ng/ml. A meta-analysis of  
12 studies involving 1,854 patients with CWP vs control (57) showed 
significantly increased risk of DVD in patients with CWP. Another 
meta-analysis of 4 randomized studies including 287 patients 
with CWP (including fibromyalgia) (58) showed that patients on 

vitamin D had significantly lower pain score (VAS) than patients 
on placebo. A meta-analysis of 81 observational studies invol-
ving 50,834 patients comparing vitamin D concentration in va-
rious pathologies (59) showed that the concentration of 25(OH)
D was significantly lower in patients with arthritis, muscle pain 
or CWP.

Other types of pain

There is also evidence in other types of pain, especially 
related to rheumatological pathologies. The most relevant 
studies are presented below: a meta-analysis of 8 randomized 
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studies in patients with rheumatoid pathology (rheumatoid arthri-
tis, spondylarthritis, psoriatic arthritis) in which Vitamin D analysis 
was included (60). Vitamin D may reduce complications in such 
patients and the authors conclude that vitamin D should be given 
in patients with deficiencies to prevent musculoskeletal complica-
tions. Another meta-analysis of 7 studies involving 2,420 statin-trea-
ted patients comparing the group with and without myalgia (61). 
Vitamin D concentrations were significantly lower in patients with 
myalgia. The prospective, multicenter, observational DESIR study in 
700 patients with vitamin D deficiency (< 25 ng/ml) for 2 years (62). 
It showed that VDD was significantly associated with the presence 
of sacroiliitis, higher ASDAS1 (Ankylosing Spondylitis Disease Activi-
ty Score), higher BASDAI (Bath Ankylosing Spondylitis Disease Acti-
vity Index)1 obesity and metabolic syndrome. The meta-analysis by 
Yammine et al. (63) showed benefit of vitamin D supplementation in 
patients with diabetic peripheral neuropathy both in reducing pain 
(-48.5 % of VAS and reduction of the score according to the McGill 
pain questionnaire) as well as the significant improvement of the 
NSS (neuropathy symptom score) concluding the authors that vi-
tamin D can be added to the usual treatment of diabetic peripheral 
neuropathy to improve pain treatment. The systematic review of vi-
tamin D supplementation in pain, disease activity, functional status 
and relapse ratio in RA patients (Bella et al.) showed that correction 
of VDD may be beneficial in pain. Achieving adequate plasma levels 
of vitamin D may show immunomodulatory effects with a positive 
impact on pathology (64).

Headache and migraine

There are several studies and reviews on the potential benefit 
of Vitamin D in migraine or headache (Tables VII and VIII).  Most 
show positive effect, although some of them were neutral. The 
most relevant ones that have shown beneficial effect are presen-
ted here: Some observational studies have established an inverse 
relationship between vitamin D levels and headaches (both 
migraine and TTH) (65-72). Another study found no relationship 
between migraine and vitamin D but found an inverse correlation 
between the risk of non-migraine headache and vitamin D levels 
(73). A recent 2020 double-blind, randomized, placebo-controlled 

study showed that supplementation with 2,000 IU per day of 
vitamin D for 12 weeks in patients with episodic migraine reduced 
disability outcomes even after controlling for baseline vitamin D 
levels. The mean number of migraine days was also significantly 
reduced, with this reduction being greater in patients who had 
migraine with aura (73). In the year 2020 Fallah et al. study in  
57 children and adolescents with migraine were randomized with 
topiramate 2 mg/kg daily combined with Vitamin D3 500,000 IU 
weekly for 2 months versus topiramate monotherapy. Efficacy in 
reducing headache frequency, intensity, duration, and disability 
was observed in both groups, but the combination of topiramate 
plus vitamin D was more effective than topiramate alone (74). The 
reviewof Ghorbani et al in 2019 (75) showed that between 45 % and 
100 % of patients with headache or migraine have VDD or vitamin D 
insufficiency. The studies also showed an inverse relationship 
between vitamin D levels and the frequency of pain. Finally, this 
review showed that supplementation with doses of 1,000 to 
4,000 IU per day could reduce the frequency of migraine attacks.

Conclusions

The benefits of maintaining sufficient levels of vitamin D in the 
blood have been widely described in many clinical situations and 
it is widely demonstrated that this hormone is necessary for the 
proper functioning of many physiological processes. 

In the case of pain, there is evidence of its role in nociception, 
as well as its role as a regulator of inflammation. Clinical eviden-
ce shows a potential benefit of vitamin D in the control of pain of 
various kinds, as shown in this work, although it is true that there 
are some studies that show a neutral effect on pain, other studies 
have shown a clear benefit in the control of pain and inflammation. 
These beneficial effects have been seen in numerous studies and in 
various types of pain such as chronic generalized pain, back pain, 
rheumatoid arthritis pain, headache, migraine, osteoarthritis pain, 
other types of musculoskeletal pain or diabetic peripheral neuropa-
thy among others. 

Evidence also suggests that there is a correlation between 
blood VD levels and the presence or intensity of pain, so normali-
zing these levels could result in a benefit in patients with pain. 

1 These are two of the scales used to measure disease activity in 
patients with ankylosing spondylitis. More information about this 
scale at: https://basdai.com 

https://basdai.com
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Marchesi et al. himself in 2022 (21) concluded that given the 
prevalence of VDD in patients with chronic pain, vitamin D supple-
mentation offers numerous health benefits. The existing evidence 
is insufficient to consider that vitamin D can currently be an effec-
tive treatment in chronic pain independently. Helde-Frankling et 
al. recommended as early as 2017 (76) that patients with 25(OH)
D levels below 12 ng/ml can benefit most from supplementation 
while those with levels above 50 ng/ml may have a lower benefit. 
“Our conclusion is that vitamin D is a simple, safe and potentially 
beneficial way to reduce pain in patients with VDD, although more 
randomized, placebo-controlled studies are needed before firm 
conclusions can be drawn”. 

There are no formal recommendations from scientific socie-
ties regarding the use of Vitamin D supplements to improve pain 
control, although a task force of EULAR (European Alliance of 
Associations for Rheumatology) has published in 2022 a review of 
the effects of nutritional and lifestyle products for patients with 
musculoskeletal and rheumatic diseases where it recognizes a 
moderate beneficial effect of vitamin D on pain and activity of the 
disease (77).

This brief review work seems to confirm this conclusion 
and we can say, therefore, that in patients with VDD it could be 

beneficial to normalize their levels of vitamin D in blood through 
supplementation, these benefits being the reduction of pain and 
the possible functional improvement. 

Considering this potential benefit of vitamin D and its exce-
llent margin of safety, it can be suggested that supplementation 
with vitamin D, specifically with the natural form (cholecalciferol), 
could be added to the standard therapeutic treatment of pain 
that the patient is following. The mechanisms of action of vitamin 
D, as well as the distribution of VDR receptors could explain the 
benefits seen in clinical studies, but it is necessary to deepen the 
knowledge of these mechanisms, as well as the collection of more 
scientific evidence. 
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