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Abstract: 

Background:  Carpal tunnel syndrome (CTS) and vitamin D deficiency are two discrete 

common clinical pictures that can cause chronic pain. In this study, we aimed to evaluate the 

association of 25 (OH) D deficiency with electrophysiological findings and severity of pain in 

patients with mild CTS. 

Method:  The consecutive patients admitted to our laboratory with the symptoms of  CTS 

between May 2016 and August 2016 were enrolled in this study. According to their 

electrophysiological examination results, only the patients with normal conduction results and 

ones with mild grade CTS were included. Demographic data, the results of the 

electrophysiological studies, vitamin D levels (our laboratory normal is > 20 ng / mL), 

duration of pain and pain intensity due to CTS which was assessed with visual analog scale 

were collected. 

Results: Totally, 76 patients (36 patients with mild CTS and 40 without CTS) were included. 

In the mild CTS patients, vitamin D levels were significantly lower than those 

electrophysiologically normal patients (p = 0.003). The relationship between gender, duration 

of pain and vitamin D levels were evaluated in the normal and mild CTS group. There was no 

significant relationship between the pain and vitamin D levels in the normal group, while 

vitamin D level was significantly lower in the mild CTS group (p = 0.730 and p = 0.002; 

respectively). 

Discussion: Vitamin D deficiency increases the pain intensity in patients with CTS. 

Treatment of vitamin D deficiency in these patients may play a role in pain relief. Further 

studies involving analyses of post-Vitamin D replacement therapy are warranted to confirm 

the association between vitamin D deficiency and pain due to CTS. 

Key words: carpal tunnel syndrome, vitamin D deficiency, visual analog scale, neuropathy, 

pain 
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INTRODUCTION: 

Humans get their vitamin D needs from two major sources. One of them is the 

cholecalciferol (D3) which is synthesized from 7- dehydrocholesterol via the effect of 

ultraviolet B rays on the skin at the rate of 90-95%, and the other one is the ergocalciferol 

(D2) which is taken in small amounts via diets. Since the metabolization of vitamins D2 and 

D3 occurs in the same way, they are known as Vitamin D. 25 hydroxyvitamin D (25 (OH) D), 

which is the major metabolite of Vitamin D, has a half-life of 15-20 days, and it provides the 

closest data to the actual entire vitamin D amount in serum (1-2). 

Vitamin D has been previously known to be associated with bone metabolism, serum 

calcium and phosphorus levels. However, as a result of the recent studies, it is anticipated that 

low vitamin D levels have also many clinical effects, such as gastrointestinal disorders, 

cardiovascular disorders, neuropsychiatric diseases, autoimmune disorders, cancer, and 

metabolic syndrome (3). Vitamin D deficiency has also been associated with the development 

of diabetic neuropathy and various painful syndromes (4). 

Carpal tunnel syndrome (CTS) is the most frequent entrapment neuropathy with a high 

prevalence. It is more common in women and usually begins in adulthood. CTS causes pain, 

numbness, dysesthesia, and loss of strength in hands impairing the quality of life, and results 

in social and economic burden. The etiological factors of CTS are systemic diseases, such as 

diabetes mellitus, thyroid function disorders, rheumatoid arthritis. The most common risk 

factors for the development of CTS were pregnancy, obesity and recurrent wrist movements 

(5,6). 

In this study, we aimed to evaluate the relationship between 25 (OH) D deficiency and 

electrophysiological findings and severity of pain in patients with mild CTS symptoms. 

METOD: 

Study Population  

This study was carried out between May 2016 and August 2016 in the 

electroneuromyography (ENMG) laboratory of the Neurology Clinic of Sakarya University 

Training and Research Hospital. According to the nerve conduction studies, 36 patients with 
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mild CTS and 40 without CTS, a total of 76 patients with the suspicion of CTS were included 

in the study. Inclusion criteria for the study are being between the ages of 18 and 45, having 

measured serum 25 (OH) D levels and volunteering to participate in the study. Patients with a 

history of diabetes mellitus, thyroid disease, wrist fracture, tendon and connective tissue 

disease, rheumatoid arthritis, osteoporosis, renal failure, and diseases causing chronic pain, or 

patients with a history of hereditary or acquired polyneuropathy, radiculopathy, or 

neurological or psychiatric diseases were excluded. 

Each participant was informed about the purpose of the study, and each patient read 

and signed the informed consent form. The present study was approved by the Ethics 

Committee of Sakarya University. 

A demographic data form was used to collect the information about the age, gender, 

and CTS-induced pain duration. Visual Analog Scale (VAS) was administered in order to 

assess their pain level. Each participant underwent a detailed systematical and neurological 

examination by a qualified clinician. During the examination, Tinel’s sign and Phalen’s 

maneuver tests were applied to evaluate the sensorial manifestations of CTS. The patients 

were classified into two groups of normal and mild CTS according to their 

electrophysiological examination results. 

Measurement of vitamin D levels 

On the day of the electrophysiological assessment, fasting venous blood samples of 

the patients were collected in order to measure their serum 25 (OH) D levels. And the samples 

were stored at -30 
o
C. The radioimmunoassay method was used to determine the 25 (OH) D 

levels. Patients with serum levels of 25 (OH) D < 20 ng/ml were defined as having a vitamin 

D deficiency. 

Electrophysiological studies 

A nerve conduction study was performed on both arms (a total of 124 arms) using a 

Nihon Cohden (Tokyo, Japan) electromyograph (EMG) tool at room temperature. The EMG 

procedure was carried out according to the standard protocol via superficial electrodes using 

standard nerve conduction techniques (7). Median and ulnar nerve sensory and motor nerve 

conduction studies were performed and the F responses of both nerves were recorded. In order 

to exclude cervical radiculopathy, upper extremity needle ENMG studies were conducted 
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when needed. Nerve conduction studies of the peroneal and tibial nerve of a single extremity 

and bilateral sural nerve were performed to determine the presence of polyneuropathy. The 

median and ulnar motor nerve conductions of the patients were recorded from the abductor 

pollicis brevis and the adductor digiti minimi muscles via supramaximal stimulation, and their 

amplitudes and latencies were assessed. Sensory conduction was assessed from the 2nd and 

5th fingers. For the median nerve, the following conduction findings were assessed as 

abnormal: distal motor latency (DML) >4.2 ms, an amplitude <6.3 mV, a nerve conduction 

velocity <45 m/sec, sensory distal latency >3.5 ms, a sensory nerve action potential (SNAP) 

<15 and a nerve conduction rate <45 m/sec. Ulnar and median sensory nerve conduction 

examinations from the 4th finger were performed in patients with normal standard nerve 

conduction. A sensory distal latency difference between the median and ulnar nerves on the 

4th finger that was > 0.4 ms was accepted as abnormal conduction findings (8). The patients 

that underwent nerve conduction were further classified into two groups in based on the level 

of CTS, as follows: Patients with no CTS (normal median nerve conductions) and mild CTS 

group (retarded median nerve sensory conduction rate (by normal standard nerve conductions 

or sensory distal latency difference between the median and ulnar nerves on the 4th finger) 

(9). 

Visual Analog Scale (VAS) 

All of the patients were asked to mark the pain and paresthesia level on a ruler 

indicating 0 to 10 points. Turkish version of VAS test has an high validity and reliability for 

CTS (10). 

Statistical Analysis: The Statistical Package for the Social Sciences (SPSS) version 16.0 

software program was used for the statistical analysis of the data. Numerical and categorical 

variables were given as the number, mean, standard deviation, and percentage. The Shapiro-

Wilk test was used to determine whether or not the continuous variables had a normal 

distribution. The Student’s t- test was used to compare the continuous variables that showed 

normal distribution and the Mann-Whitney U test was used to compare the continuous 

variables that did not show normal distribution. The chi-square test was used to compare the 

categorical variables. A p<0.05 level was accepted as the statistical significance value. 
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RESULTS: 

The mean age of the normal patients was 27±5, and the mean age of the patients with 

mild CTS was 28±6. There was no statistically significant difference between the mean age of 

two groups (p= 0.53). There was no significant difference between sociodemographic 

parameters and pain duration in both groups (p=0.2, p=0.49). Besides, in patients with 

electrophysiologically mild CTS, serum vitamin D levels were significantly lower than those 

without CTS (p = 0.003). Table 1 shows the relationship between gender, duration of pain and 

vitamin D levels in electrophysiologically normal and mild CTS patients. Table 2 shows the 

comparison of median nerve conduction study results between healthy subjects and subjects 

with carpal tunnel syndrome. There was no significant relationship between pain which was 

evaluated by using VAS and vitamin D levels in the electrophysiologically normal patients, 

while the serum vitamin D levels were significantly lower in those with mild CTS group (p = 

0.73, p = 0.002) (Figure 1).   

DISCUSSION: 

This study revealed significantly lower serum vitamin D levels in mild CTS patients, 

compared to the electrophysiologically normal patients. Additionally, there was no significant 

association between pain and vitamin D levels in the normal group, while vitamin D levels 

were significantly lower in those with mild CTS group and high level of pain. 

As a result of insufficient exposure to sunlight and nutritional deficiencies, vitamin D 

deficiency is frequently observed in developing countries especially in the female gender. The 

prevalence of vitamin D deficiency varies between 60% and 75% in Turkey (11,12). The 

present study was performed during the summer months and the patients were < 45 years of 

age, it was found that more than half of the patients had vitamin D deficiency. 

Vitamin D deficiency leads worsening in the non-specific musculoskeletal pain. In a 

cross-sectional study conducted with 6284 individuals in England, in the patients with chronic 

widespread pain, vitamin D level was found to be low (13). Similarly, in an another study 

conducted in Norway that included men and women participants of various ethnicities, it was 

specified that individuals with low vitamin D levels suffered more from widespread 

musculoskeletal pain (14).  

Animal studies have indicated that vitamin D is efficient in protecting neurons and 

decreasing neuronal toxicity and damage. It has been suggested that Vitamin D reduces free 
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radical release and blocks calcium channels; therefore, it has an anti-oxidant effect and 

prevents the neuronal necrosis. Vitamin D prevents nerve growth factor degradation, 

therefore, it can be effective in the treatment of numerous neurodegenerative and 

neuroinflammatory diseases by activating myelin-related genes, accelerating myelination and 

recovery (16-18). 

The correlation between vitamin D levels and peripheral neuropathy has been 

previously examined. A study found a high rate of vitamin D deficiency among the patients 

with diabetic peripheral neuropathic pain (18). Two other studies reported that replacing 

vitamin D in diabetic neuropathy patients leads a significant decrease in their neuropathic pain 

complaints (19). In a study which was conducted in Turkey, electrophysiological 

examinations were performed on diabetic patients and the lower vitamin D levels were found 

in the group of patients with diabetic neuropathy (20). The correlation between neuropathy 

and vitamin D levels in Sjogren’s syndrome were evaluated in a study, the vitamin D levels 

were found to be low in the patients with peripheral neuropathy (21). Another study showed 

that myelination and recovery increased after vitamin D replacement in rats with peroneal 

nerve injury (16). However, various studies found no correlation between vitamin D 

deficiency and neuropathic pain and musculoskeletal pain. For example, a recent review 

article, it was reported that there was no significant decrease in chronic musculoskeletal pain 

after vitamin D replacement (22, 23). 

A limited number of studies have been evaluated the relationship between CTS and 

vitamin D levels. One study reported that the serum vitamin D binding protein level was 

lower in the patients with CTS compared to the control group (24). 

In our country, in a study which was conducted among woman, 90 

electrophysiologically diagnosed CTS patients were divided into 2 groups according to their 

serum vitamin D levels. And the severity of CTS was found to be significantly higher in 

patients with low vitamin D levels than in patients with normal vitamin D levels (25). In 

another study which has evaluated the vitamin D levels in women with CTS in South Korea, 

there was no significant relationship between the 135 electrophysiologically detected CTS 

patients and control group regarding the serum vitamin D levels, however, vitamin D levels 

were found to be significantly lower in women with CTS below the age of 50 (17). Similar to 

the both studies, our study revealed significantly lower vitamin D levels in the patients with 
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mild CTS patients, compared to those without CTS. Unlike these studies, only mild CTS 

patients were observed in our study.  

 

In a controlled study with a cohort of 108 people in our country, there was no 

significant difference in serum vitamin D levels between the patients who were 

electrophysiologically normal and those with mild CTS. The pain and functional capacity of 

the patients were evaluated using Boston questionnaire (BQ) and no significant relationship 

was found between BQ and serum vitamin D levels. In contrary to our study, except for pain, 

other symptoms and functional capacity of the patients were participants in this study were 

assessed using BQ. Additionally, the majority of patients had low serum vitamin D levels, 

whereas in our study nearly the half of the patients had normal vitamin D levels. We 

considered that the results of this study are different from our study as a result of the different 

methodologies (26). 

The main limitation of the present study is that we did not assess whether there was a 

significant improvement in the CTS symptoms after vitamin D replacement. And we did not 

include the occupational information of the participants whose relationship with CTS was not 

known. 

In conclusion, patients with mild CTS had a significantly lower level of serum vitamin 

D than those normal electrophysiological findings. However, low vitamin D levels may 

increase the severity of the pain due to the CTS. We recommend the assessment of the serum 

vitamin D levels in patients with CTS-related severe pain who do not have correlated 

electrophysiologically severe CTS findings. On the other hand, replacing vitamin D 

deficiency can play a role in reducing CTS related pain in patients. Therefore, we think that 

large-scale studies are required to analyze the effects of vitamin D replacement and assess the 

correlation between vitamin D deficiency and the symptoms of CTS. 

Declaration of conflicting interests 

The authors declared no conflicts of interest with respect to the authorship and/or publication 

of this 

article. 

Funding 

The authors received no financial support for the research and/or authorship of this article. 

 

 

 



Page 9 of 14

Acc
ep

te
d 

M
an

us
cr

ip
t

REFERENCES: 

1) Ozkan B, Doneray H. The non-skeletal effects of vitamin D. Turkish Pediatric Journal 

2011; 54: 99-119   

2) Hochberg Z. Rickets-past and present. In: Hochberg Z (ed). Vitamin D and Rickets Vol 

6 Switzerland: S Karger AG 2003; 1-13. 

3) S H Lee, H S Gong, D H Kim, H S Shin, K M Kim, J Kim, G H Baek. Evaluation of 

vitamin D levels in women with carpal tunnel syndrome. J Hand Surg Eur 

Vol 1753193415622732,first published on December 23, 2015 

doi:10.1177/1753193415622732 

4) Abdul Basit, Khalid Abdul Basit, Asher Fawwad, Fariha Shaheen, Nimra Fatima, 

Ioannis N Petropoulos, Uazman Alam, Rayaz A Malik. Vitamin D for the treatment of 

painful diabetic neuropathy. BMJ Open Diabetes Research and Care 2016;4:e000148. 

5) Kouyoumdjian JA, Zanetta DM, Motita MP. Evaluation of age, body mass index, and 

wrist index as risk factors for carpal tunnel syndrome severity. Muscle Nerve 

2002;25:93-97  

6) Bland JDP. Do nerve conduction studies predict the outcome of carpal tunnel 

decompression?. Muscle Nerve 2001;24:935- 940. 

7) American Academy of Neurology, American Association of Electrodiagnostic Medicine 

and the American Academy of Physial Medicine and Rehabilitation. Practice parameter 

for electrodiagnostic studies in carpal tunnel syndrome (summary statement). Neurology 

1993; 43:2404-2405. 

8) Havton LA, Hotson JR, Kellerth JO. “Correlation of median forearm conduction 

velocity with carpal tunnel syndrome”. Clinical Neurophysiology 2007;118: 781-785  

9) N. Sahin, I. Albayrak, H. Ugurlu: Association Between Intensity of Carpal Tunnel 

Syndrome And Body Mass Index Values In Obese Patients. Tubav Bilim 2009; 2(4) 

:484-488 

10) Eraslan L, Yuce D, Kermalli AM, Baltacı G. Comparison Of Short-Term Effects Of 

Rigid Tape And Night Splint On Pain And Function In Patient With Carpal Tunnel 

Syndrome: A Randomized Clinical Trial.Turk J Physiother Rehabil. 2014; 25(1): 8-15. 

11) Erkal MZ, Wilde J, Bilgin Y, Akinci A, Demir E, Bo¨deker RH, Mann M, Bretzel RG, 

Stracke H, Holick MF .High prevalence of vitamin D deficiency, secondary 

hyperparathyroidism and generalized bone pain in Turkish immigrants in Germany: 

identification of risk factors. Osteoporos Int 2006; 17(8):1133–1140  

12) Cigerli O, Parildar H, Unal AD, Tarcin O, Erdal R, Guvener Demirag N. Vitamin D 

deficiency is a problem for adult out-patients? A university hospital sample in Istanbul, 

Turkey. Public Health Nutr 2013; 16(7):1306–1313 

13) Atherton K, Berry DJ, Parsons T, Macfarlane GJ, Power C, Hyppo¨nen E. Vitamin D 

and chronic widespread pain in a white middle-aged British population: evidence from a 

crosssectional population survey. Ann Rheum Dis. 2009; 68(6):817–822 

14) Knutsen KV, Brekke M, Gjelstad S, Lagerløv P. Vitamin D status in patients with 

musculoskeletal pain, fatigue and headache: a cross-sectional descriptive study in a 

http://www.pubfacts.com/author/S+H+Lee
http://www.pubfacts.com/author/H+S+Gong
http://www.pubfacts.com/author/D+H+Kim
http://www.pubfacts.com/author/H+S+Shin
http://www.pubfacts.com/author/K+M+Kim
http://www.pubfacts.com/author/J+Kim
http://www.pubfacts.com/author/G+H+Baek


Page 10 of 14

Acc
ep

te
d 

M
an

us
cr

ip
t

multi-ethnic general practice in Norway. Scand J Prim Health Care. 2010; 28(3):166–

171 

15) DeLuca GC, Kimball SM, Kolasinski J, Ramagopalan SV, Ebers GC.Review: the role of 

vitamin D in nervous system health and disease.Neuropathol Appl Neurobiol. 2013; 39: 

458–84. 

16) Chabas JF, Stephan D, Marqueste T et al. Cholecalciferol (vitamin D(3)) improves 

myelination and recovery after nerve injury. PLoS One. 2013; 8: e65034.  

17) S. H. Lee, H. S. Gong, D. H. Kim, H. S. Shin, K. M. Kim, J. Kim, G. H. Baek. 

Evaluation of vitamin D levels in women with carpal tunnel syndrome. J Hand Surg Eur 

Vol. 2015; Dec 23. pii: 1753193415622732. [Epub ahead of print] 

18) Skalli S, Muller M, Pradines S, Halimi S, Wion-Barbot N. Vitamin D deficiency and 

peripheral diabetic neuropathy. Eur J Intern Med. 2012; 23: e67–8. 

19) Lee P, Chen R. Vitamin D as an analgesic for patients with type 2 diabetes and 

neuropathic pain. Arch Int Med. 2008; 168: 771–2. 

20) Celikbilek A, Gocmen AY, Tanik N, Borekci E, Adam M, Celikbilek M, Suher M, 

Delibas N. Decreased serum vitamin D levels are associated with diabetic peripheral 

neuropathy in a rural area of Turkey. Acta Neurol Belg. 2015; 115(1):47–52 

21) Agmon-Levin N, Kivity S, Tzioufas AG et al. Low levels of vitamin-D are associated 

with neuropathy and lymphoma among patients with Sjogren’s syndrome. J Autoimmun. 

2012; 39: 234–9. 

22) Wepner F, Scheuer R, Schuetz-Wieser B, Machacek P, Pieler-Bruha E, Cross HS, Hahne 

J, Friedrich M. Effects of vitamin D on patients with fibromyalgia syndrome: a 

randomized placebo-controlled trial. Pain. 2014; 155(2):261–268 

23)  Schreuder F, Bernsen RM, van der Wouden JC. Vitamin D supplementation for 

nonspecific musculoskeletal pain in non-Western immigrants: a randomized controlled 

trial. Ann Fam Med. 2012; 10(6):547–555 

24) Oh YM, Ma TZ, Kwak YG, Eun JP. Proteomic evaluation to identify biomarkers for 

carpal tunnel syndrome: a comparative serumv analysis. Connect Tissue Res. 2013, 54: 

76–81. 

25) Gursoy A E, Bilgen H R,  Duruyen H, Altıntas H¸ Kolukisa M, Asil T. The evaluation of 

vitamin D levels in patients with carpal tunnel syndrome. Neurol Sci. 2016; Mar 3. 

[Epub ahead of print] DOI 10.1007/s10072-016-2530-0 

26) Tanik N, Balbaloglu O ,Ucar M, Sarp U, Atalay T, Celikbilek A, Gocmen AY, Inan LE. 

Does vitamin D deficiency trigger carpal tunnel syndrome? J Back Musculoskelet 

Rehabil. 2016; Mar 31. [Epub ahead of print] DOI: 10.3233/BMR-160696 

http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+vitamin+D+levels+in+women+with+carpal+tunnel+syndrome
http://www.ncbi.nlm.nih.gov/pubmed/?term=Evaluation+of+vitamin+D+levels+in+women+with+carpal+tunnel+syndrome
http://www.ncbi.nlm.nih.gov/pubmed/26939675
http://www.ncbi.nlm.nih.gov/pubmed/?term=Tanik%20N%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/?term=Ucar%20M%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/?term=Sarp%20U%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/?term=Atalay%20T%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/?term=%C3%87elikbilek%20A%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/?term=G%C3%B6%C3%A7men%20AY%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/?term=Inan%20LE%5BAuthor%5D&cauthor=true&cauthor_uid=27062466
http://www.ncbi.nlm.nih.gov/pubmed/27062466
http://www.ncbi.nlm.nih.gov/pubmed/27062466


Page 11 of 14

Acc
ep

te
d 

M
an

us
cr

ip
t

 

 Healthy Subjects 

(n=36) 

Subjects with CTS 

(n=40) 

P : 

Sex (female) (N) 

(%) 

18 (%45) 19 (% 52,7) 0.49 

Pain Duration 

(mounth) 

9,3±5 10±5 0,2 

Low Vitamin D 

level  (vitamin D 

level < 20 ng/ml ) 

(n) (%) 

21 (%52,5) 7 (%19,4)  0.003  

 

CTS: Carpal Tunnel Syndrome 

Table 1: Comparison of sex, pain duration and vitamin d level results between healthy 

subjects and subjects with carpal tunnel syndrome 
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Parameter 

Healthy Subjects 

(n=36) 

Subjects with CTS 

(n=40) 

p 

Right Hand Median SNAP 

Amplitude 
33.1±5.8 19.2±11 <0.001 

Right Hand Median Nerve 

Distal Sensory Onset 

Latency 

2.63±0.17 3.24±0.52 <0.001 

Right Hand Median Nerve 

Sensory Conduction 

Velocity 

56.3±2.8 47.5±7.3 <0.001 

Right Hand Median CMAP 

Amplitude 
14.9±5.6 12.4±4.6 0.031 

Right Hand Median Nerve 

Distal Motor Latency 
3.48±0.30 3.64±0.28 0.021 

Right Hand MedianNerve 

Motor ConductionVelocity 
56.5±2.76 55.6±2.82 0.142 

Left Hand Median SNAP 

Amplitude 
32.8±6.3 20.9±10.3 <0.001 

Left Hand Median Nerve 

Distal Sensory Onset 

Latency 

2.61±0.15 3.10±0.51 <0.001 

Left Hand Median Nerve 

Sensory 

ConductionVelocity 

56.6±2.4 48.5±7.9 <0.001 

Left Hand Median CMAP 

Amplitude 
15.3±3.9 13.2±4.2 0.024 

Left Hand Median Nerve 

Distal Motor Latency 
3.52±0.37 3.56±0.36 0.649 

Left Hand Median Nerve 
57.6±3.6 55.5±2.85 0.007 
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Table 2: Comparison of Nerve Conduction Study Results Between Healthy Subjects and 

Subjects With Carpal Tunnel Syndrome 

Motor ConductionVelocity 
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