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ÖZ

AMAÇ: Kemik metabolizması üzerinde D vitaminin etkileri uzun 
zamandır bilinmektedir. Çalışmamızda serum vitamin D seviye-
leri ile intervertebral disk dejenerasyonu, disk yüksekliği ve ağrı 
şiddeti arasındaki ilişkiyi saptamayı hede�edik.

GEREÇ VE YÖNTEM: Beyin cerrahisi polikliniğine kronik boyun 
ağrısı şikayeti ile başvuran hastaların serum D vitamini seviye-
leri, başvuru sırasındaki ağrı şiddeti (VAS) değerleri ve servikal 
MRG incelemeleri retrospektif olarak değerlendirildi.

BULGULAR:  Çalışmaya 123 hasta dahil edildi. Vitamin D düzey-
lerine göre ayrılan gruplar arasında, VAS skorlarına göre anlamlı 
fark saptanmıştır (p=0.003). Vitamin D düzeylerine göre ayrılan 
gruplar arasında yapılan karşılaştırmalarda yaş (p=0.180), cinsi-
yet (p=0. 244/p=0.146) ve servikal C5-6 disk yüksekliği açısından 
(p= 0.299) istatistiksel olarak anlamlı bir ilişki bulunamamıştır.

SONUÇ: Çalışmamızda, servikal disk dejenerasyonu ve servikal 
lordoz kaybı olan hastalarda düşük serum vitamin D seviyeleri 
ile VAS arasında anlamlı fark saptanmıştır. Metabolik düzeyde 
D vitamini eksikliğinin, kronik boyun ağrısı ile başvuran, mua-
yenede nörolojik bozukluğu ve disk hernisi olmayan hastalarda 
göz önünde bulundurulması gerektiğine inanıyoruz.

ANAHTAR KELİMELER: D vitamini, boyun ağrısı, servikal disk 
yüksekliği

ABSTRACT

OBJECTIVE: E�ects of vitamin D on bone metabolism has been 
long known. We aimed to detect the relationship between vita-
min D levels and intervertebral disc degeneration, disc height 
and severity of pain in patients with chronic neck pain.

MATERIAL AND METHODS: The data of patients who were 
admitted to neurosurgery polyclinic with chronic neck pain 
complaints were analyzed retrospectively, whom their vitamin 
D levels measured, pain severity (VAS) scores ware noted at the 
time of admission and were radiologically examined with cer-
vical MRI. 

RESULTS: Overall, 123 patients were included in the study. The-
re was a significant relationship in terms of VAS scores between 
the groups divided on the basis of vitamin D levels (p=0.003). 
There was no statistically significant relationship in terms of 
age (p=0.180), gender (p=0. 244/p=0.146), and cervical C5-6 
disk height (p= 0.299) in the comparison performed within the 
groups divided on the basis of vitamin D levels.

CONCLUSIONS:  In the present study, it was shown that there 
is a significant relationship between low vitamin D levels and 
VAS in patients who had cervical disk degeneration and loss 
of cervical lordosis. We believe that vitamin D deficiency at 
a metabolic level should be considered in patients who are 
admitted with chronic neck pain, who do not exhibit neurologic 
deficits in the examination, and who do not have disc hernia.
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INTRODUCTION

Vitamin D is a fat-soluble steroid vitamin, which 
is synthesized in the skin with exposure to an 
appropriate level of ultraviolet B (UVB) rays.  

Calcitriol [1,25(OH)2D] is the active form of vita-
min D and can be formed in several tissues at a 
local level (1-3). 

25-Hydroxyvitamin D [25(OH)D] is the vitamin 
D form that can be measured in the serum. The-
re is no consensus yet on the optimal serum 
25(OH)D levels, although many sources define 
values under 20 ng/ml (50nmol/l) as deficiency 
(4). Serum 25(OH)D level ≤10 ng/ml is accepted 
as severe deficiency, 10–20 ng/ml is accepted as 
deficiency, 20–30 ng/ml is accepted as mild de-
ficiency or insu�iciency, ≥30 ng/ml is accepted 
as su�icient, 40–50 ng/ml is accepted as ideal, 
and >150 ng/ml is accepted as toxic (5). 

Vitamin D deficiency prevalence is reported to 
be 38%–93% (6). Vitamin D has anti-in�amma-
tory e�ects. In vitro studies it is shown that vita-
min D inhibits prostaglandin E2 (PGE2) synthe-
sis (7). Observational and interventional studies 
claim that vitamin D plays a role in the severity 
of pain and the management of pain in several 
clinical settings. The cervical intervertebral disc 
diseases are the second most common among 
all spinal intervertebral disc diseases. Cervical 
disc pain can be localized pain, referred pain or 
radicular pain. Some studies demonstrate that 
vitamin D levels are e�ective on non-specific 
musculoskeletal system pain (4-6). 

Although several studies investigate epidemic 
D hypovitaminosis, only few studies have eva-
luated the relationship between serum vitamin 
D levels and the pain related with degenerative 
spinal diseases. 

In the present study, the relationship between 
serum vitamin D levels, cervical disc height and 
Visual Analog Scale (VAS) scores were evalua-
ted in patients admitted with non-specific neck 
pain that they have cervical disc degeneration 
and loss of cervical lordosis in imaging.

MATERIALS AND METHODS 

The patients who were admitted to the neuro-
surgery department of our hospital between 

January and March 2018 complaining of neck 
pain with findings of cervical disc degenerati-
on and loss of cervical lordosis in cervical spinal 
Magnetic Resonance Imaging (MRI) were enrol-
led the study. Their vitamin D levels at the time 
of admittance were reviewed, VAS scores was 
recorded. 

Patients aged between 18–60 years with a vi-
tamin D level < 40 ng/ml were included in the 
study. Patients were divided into four groups 
(Table I): severe deficiency group (patients with 
vitamin D level of <10 ng/ml) (group 1), defi-
ciency group (patients with vitamin D level of 
10–20 ng/ml) (group 2), insu�iciency group 
(patients with vitamin D level of 20–30 ng/ml) 
(group 3), and su�iciency group (patients with 
vitamin D level of 30–40 ng/ml) (group 4).

Age; gender; body mass index (BMI); compla-
ints at the time of admittance (duration of neck 
pain); calcium (Ca), phosphor (P), parathyroid 
hormone (PTH) and thyroid stimulating hor-
mone (TSH) levels; sedimentation and C-reac-
tive protein (CRP) values; and complete blood 
counts of the patients were recorded. 

MRI examinations were performed using 1.5-T 
scanners (Magnetom Aera, Siemens, Erlangen, 
Germany) and included sagittal T1, T2-weigh-
ted and axial T2-weighted images. The interver-
tebral disc height was measured on the sagittal 
T2-weighted images from the midline of C5-6 
intervertebral disc level, which is the level that 
cervical disc hernia secondary to the degenera-
tion is most frequently observed.

Patients who have cervical disc hernia requiring 
surgery were not included, they were informed 
and prompted for surgery. 

Also patients who had infectious disease, en-
docrine pathology (thyroid disorders, diabetes 
mellitus, and hyperparathyroidism), in�am-
matory rheumatologic disease or myopathy, 
patients undergoing oncologic treatment, pa-
tients on replacement treatment due to vitamin 
D deficiency, patients who had undergone cer-
vical disc surgery, smokers, patients diagnosed 
with osteomalacia/osteoporosis, and patients 
aged <18 years or >60 years were excluded 
from the study.
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ETHICS COMMITTEE

All patients provided written informed consent, 
and the study protocol was approved by the 
hospital’s Ordu University local ethics commit-
tee (number / date: 70 / 05.04.2018) in accor-
dance with the Helsinki Declaration and Good 
Clinical Practice Guidelines.

ISTATISTICAL ANALYSIS

Statistical analyses were performed using IBM 
SPSS Statistics 23.0 for Windows (SPSS Inc., 
Chicago, IL, USA). Data were presented using 
descriptive methods. VAS scores of the study 
subgroups with severe deficiency, deficiency, 
insu�iciency, and su�iciency were analyzed 
using t-test and ANOVA with post hoc Tukey 
test. A value of p < 0.05 was considered statisti-
cally significant.

RESULTS

Overall, 123 patients were included in the 
study; 71 were female (57.7%) and 52 were 
male (42.3%). The mean age of the patients 
was 35.9 years. Thirty patients (24.4%) were 
in the severe deficiency group (Group 1), with 
the mean VAS score of 5.83 ± 12.08. Thirty-one 
patients (25.2%) were in the deficiency group 
(Group 2), with the mean VAS score of 5.12 ± 
1.33. Thirty-one patients (25.2%) were in the in-
su�iciency group (Group 3), with the mean VAS 
score of 2.48 ± 1.02. Thirty-one (25.2%) patients 
were in the su�iciency group (Group 4), with 
the mean VAS score of 1.87 ± 0.82. In the com-
parison of the groups carried out according to 
the measurement of the C5-6 disc height and 
vitamin D levels, the average disc height of the 
first group was 4.52 ± 0.83, the average disc he-
ight of the second group was 4.24 ± 1.03B, the 
average disc height of the third group was 4.10 
± 0.83, and the average disc height of the fourth 
group was 4.09 ± 84. There was a significant re-
lationship in terms of VAS scores between the 
groups divided into four on the basis of vitamin 
D levels (p=0.003). There was no statistically 
significant relationship in terms of age, gender, 
and cervical C5-6 disc height in the comparison 
performed within the groups divided on the 
basis of vitamin D levels (p levels respectively; 
p=0.180; p=0. 244 /p=0.146; p= 0.299) (Table 
1). 

Table 1: Groups of vitamin D levels

The mean calcium (Ca) level in the severe defi-
ciency group (Group 1) was 7.1±1.2, in the de-
ficiency group (Group 2) it was 8.1±1.1 , in the 
insu�iciency group (Group 3) it was 8.9±1.4, in 
the su�iciency group (Group 4) it was 9.1±1.1. 

There was a statistical relationship in terms of 
Ca levels between groups (p=0.049). There was 
no statistically significant relationship between 
groups in terms of body mass index (BMI), dura-
tion of neck pain, Phosphor (P) levels, Parathy-
roid Hormone (PTH) levels, Thyroid Stimulating 
Hormone (TSH) levels, sedimentation levels and 
C-reactive protein (CRP) levels. Detailed data is 
given at (Table 2).
Table 2: Group of vitamin D levels and  demografic characteris-
tics of patient

DISCUSSION

Vitamin D can be taken via diet as well as simul-
taneously synthesized in the skin with exposure 
to UVB rays. The paracrine e�ect of vitamin D 
is explained by the ability to produce calcitriol, 
the active form of vitamin D, at a local level and 
the presence of vitamin D receptors in almost 
all tissues in the body (3). 

Intervertebral disc degeneration is a natural 
part of aging process which can be accounted 
for mostly a genetic predisposition and partly 
by environmental factors. Environmental fac-
tors such as heavy physical activity can trigger a 
cascade of molecular events and can accelerate 
disc degeneration at a younger age. The vita-
min D plays an important role in the molecular 
processes of musculoskeletal system. Its recep-
tors are expressed in osteoblasts, chondrocytes, 
annulus fibrosus and nucleus pulposus cells of 
the discs (7, 8). 

 

 

VAS: Visual Analog Scale, *Disk height Group 1vs group 4 p=0.05 

 

 Group 1  Group 2 Group 3 Group 4 P value  
Sex ,female (n, %) 20( 66) 17 (54) 16(51) 18(58) 0.244 
Age (years) 36.1±8.0 34.0±9.4 34.7±10 31.1±8.0 0.180 
VAS Score 5.83±12.08 5.12±1.33 2.48±1.02 1.87±0.82 0.003 
Disc  height 4.52±0.83* 4.24±1.03 4.10±0.83 4.09±84* 0.299 

 
 

                               
G r o u p  1     

            
G r o u p  2  

        
G r o u p  3  

        
G r o u p  4  

              
P  V a l u e  

B M I  2 6 . 6 ± 1 . 2 3          2 6 . 3 ± 1 . 1 8  2 5 . 9 ± 1 . 0 6  2 6 . 1 ± 1 . 2 4  0 . 2 6 5  
N e c k  P a i n  
D u r a t i o n  
( M o u n t h )  
 

8 . 3  ± 1 . 3  6 . 2 ± 1 . 1  7 . 2 ± 1 . 2  7 . 7 ± 1 . 3  0 . 4 5 2  

C a  7 . 1 ± 1 . 2  8 . 1 ± 1 . 1  8 . 9 ± 1 . 4  9 . 1 ± 1 . 1  0 . 0 4 9 *  
P  3 . 9 ± 1 . 1  3 . 8 ± 1 . 4  4 . 0 ± 1 . 1  4 . 1 ± 1 . 1  0 . 3 7 2  
P T H  3 6 ± 1 , 4  3 5 . 9 ± 1 . 1  3 6 . 1 ± 1 . 2  3 5 . 9 ± 1 4  0 . 2 4 6  
T S H  1 . 2 ± 1 . 0  1 . 3 ± 1 . 1  1 . 2 ± 1 . 1  1 . 2 ± 1 . 3  0 . 4 4 6  
S e d i m  8 ± 1  7 ± 1  8 ± 1  9 ± 1  0 . 5 9 6  
C R P  0 . 7 3 ± 0 . 0 1  0 . 7 5 ± 0 . 0 7  0 . 6 9 ± 0 . 0 3  0 . 7 2 ± 0 . 0 1  0 . 4 8 9  

 

BMI: Body mass index , P: Phosphor, PTH: Parathyroid Hormone, TSH: Thyroid Stimulating Hormone, CRP: C-reactive 
protein *Ca level Group 1vs group 4 p=0.049 
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Also, it has been demonstrated that vitamin D 
is e�ective on the proliferation and functional 
regulation of these cells and their production of 
certain proteins and cytokines in vitro.

Many studies shown that patients with chronic 
pain complaints have low vitamin D levels (9-
12). Turner et al. were examined vitamin D in-
su�iciency prevalence and its relationship with 
chronic pain complaints. The rate of vitamin D 
deficiency was 26% in their study population. 

They were stated that the rate of using opio-
id-type drugs was reportedly higher in the vi-
tamin D deficiency group, as it was mentioned 
by other studies before (12). This situation was 
explained by skeletal pain developing secon-
dary to the negative e�ects of vitamin D defi-
ciency on bone mineralization (13). In addition, 
it has been reported that vitamin D receptors 
are present in muscle tissues and low vitamin D 
levels may also lead to proximal muscle weak-
ness (12, 14). In a randomized-controlled study 
on patients with back pain by Lodh et al. (15), 
it is stated that vitamin D levels of the patients 
in the experiment group were statistically lower 
than that in the control group. It was reported in 
the study that vitamin D levels should be chec-
ked in individuals with chronic pain complaints 
at the early period and that treatment should 
be initiated if necessary.

It is believed that su�icient active vitamin D at 
cellular level has a protective e�ect on cell fun-
ctions and decreases in�ammation (14). As a re-
sult, it is deemed that low vitamin D levels inc-
rease pain by increasing in�ammation (16, 17). 

Therefore, it can be suggested that low vitamin 
D levels may lead to increased in�ammation 
and chronic pain in the patients complaining 
neck pain, who have degeneration findings on 
MRI and no surgical indications for cervical disc 
hernia. 

The annulus fibrosus is the more vascular part 
of intervertebral disc in which vitamin D recep-
tors are located is directly exposed to vitamin D 
metabolites in cerebrospinal �uid (10, 11). Gru-
ber et al. (18) showed that administration of 24-, 
25-, or 1.25-dihydroxy vitamin D calcitriol leads 
dramatic downregulation of monocyte chemo 
attractant protein-1, interferon-γ, and interleu-

kin (IL) 8. These are proin�ammatory mediators 
that increases chemotaxis or monocyte activity 
and also they have been detected at herniated 
disc tissue. In some musculoskeletal system stu-
dies, it has been shown that lack of vitamin D 
receptor stimulation give rise to proin�amma-
tory macrophage in�ux to the diseased joints 
and also increase monocyte expression, serum 
TNF-α, IL-1β, IL-6 and IL-8 levels (19). 

These results supported that calcitriol act as an 
anti-in�ammatory mediator that decrease TNF 
production by T cells and secretion of IL-1β and 
TNF by mononuclear cells (3, 20). Both of whi-
ch have been widely implicated in disc disease 
pathogenesis. Current literature findings sug-
gest that these exacerbated in�ammatory pro-
cesses plays an important role in chronic pain 
complaints without disc hernia and non-speci-
fic severe pain pathogenesis developing after 
disc surgery (21).

In the study by Geo�rey E. Stoker et al. (22) sta-
ted that, there was a significant relationship 
between low vitamin D levels and cervical disc 
hernia. In our study, severity of neck pain was 
evaluated using VAS score in patients who did 
not have disc hernia but had disc degeneration 
and loss of lordosis. It is shown that in our data, 
there was a significant relationship between 
vitamin D deficiency and non-specific chronic 
pain.

Some studies show that there is a relationship 
between neck pain and loss of cervical lordo-
sis  (10-12, 23). However, there are also studies 
showing that the changes in cervical lordosis 
do not have any prognostic or diagnostic value  
(2, 14). 

Grob et al. (24) stated that performed measu-
rements on 54 patients with neck pain using 
Tangent method and demonstrated that neck 
pain was not associated with cervical angle. 
On MRI studies decrease of intervertebral disc 
height due to dehydration is considered as an 
early indicator of disc degeneration. Statistical-
ly, cervical intervertebral disc degeneration and 
hernia mostly occurs at the level of cervical 5-6 
intervertebral disc. In our study, there isn’t a sig-
nificant relationship between C5-6 disc height 
and vitamin D levels.
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Cervical spinal pain may have many di�erent 
etiologic reasons, as it is more mobile and pro-
ne to trauma than other parts of the spine. Be-
cause acute neck pain usually resolves without 
requiring any treatment, imaging is not per-
formed. As chronic neck pain rarely improves 
spontaneously, imaging is required to deter-
mine the underlying pathology. Degenerative 
changes usually develop starting from the age 
of 30  (25). MRI is helpful in confirming the di-
agnosis for patients suspected for cervical disc 
hernia, radiculopathy or cervical spondylotic 
myelopathy during physical examination.

Cervical disc diseases range widely from dise-
ases that can regress with simple, conservative 
treatment to diseases with severe conditions 
that require emergent surgical interventions. 
The correct diagnosis and treatment of these 
conditions require combined use of adequate 
knowledge of anatomy, detailed physical exa-
mination, and appropriate diagnostic methods.

In the present study, it was shown that there 
is a significant relationship between low vita-
min D levels and pain severity (VAS) in patients 
who had cervical disc degeneration and loss 
of cervical lordosis, who were admitted with 
non-specific neck pain complaints and who did 
not require surgical treatment. We believe that 
the evaluation of vitamin D levels would be an 
appropriate clinical approach in the presence 
of non-specific chronic pain complaints that are 
not consistent with cervical MRI and neurologic 
examination findings. Our study has limitations. 
First, the number of patients is relatively low. 

Second, the potential e�ects of increased 
spondylotic changes observed in later ages 
couldn’t be evaluated because of the age range 
of patients being 18–60. Third, due to retrospe-
ctive pattern of our study, after vitamin D rep-
lacement therapy chronic neck pain VAS scores 
and e�icacy of vitamin D couldn’t be evaluated. 
As a result; neck pain is a clinical condition de-
veloping because of many factors. 

Detailed history and physical examination are 
essential in terms of diagnosis and di�erential 
diagnosis. In light of the results of our study, 
we suggest that vitamin D deficiency should 

be considered in the di�erential diagnosis du-
ring the evaluation of patients with chronic 
non-specific neck pain. However, further pros-
pective studies with larger, multi-centered, ran-
domized, controlled data are needed.
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