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Objective: It is known that in vitamin D deficiency, people suffer
extensive musculoskeletal pain. In this study, the relationship between
vitamin D deficiency and myofascial pain syndrome (MPS) and the effect
of vitamin D on pain, disability, quality of life, sleep and psychological
condition were examined.

Method: In this study, 180 cases were examined. Of the cases, 120 were
patients, and 60 were in the control group. The cases were compared in
terms of 25(OH)D level and quality of life. The patients were also divided
into two subgroups based on their 25(OH)D levels. Their scores on the
visual pain scale, the neck pain and disability scale, the short form-36
(SF-36) quality of life index, Pittsburgh sleep quality index, Beck anxiety
inventory and Beck depression inventory, which were tested for validity
and reliability in Turkish, were recorded.

Results: The average 25(0OH)D level of the patient group was 12.8+£7.3
ng/mL, while that of the control group was 22.8+14.3 ng/mL, and there
was a significant difference. Physical parameters of SF-36 quality of life
index were higher in the control group than in the patient group. In the
patient group with a deficiency in 25(OH)D levels, depression and anxiety
levels were significantly higher and the mental parameters of the SF-36
quality of life index were significantly lower.

Conclusion: In our study, 25(OH)D levels were significantly lower in the
patients diagnosed with MPS compared to the healthy people in the
control group, and vitamin D deficiency was shown to have a negative
effect on mental functions and mood.

Keywords: Mood, myofascial pain syndrome, quality of life, quality of
sleep, 25(0OH)D

Amag: D vitamini eksikliginde yaygin kas iskelet agrisi oldugu
bilinmektedir. Bu galismada D vitamini eksikligi ile myofasiyal agri
sendromu (MAS) arasindaki iliski ve D vitamininin agri, 6zurlilik, yasam
kalitesi, uyku ve psikolojik durum Uzerindeki etkisi degerlendirilmistir.

Yontem: Calismada 120'si hasta ve 60" kontrol olmak lzere 180 olgu
degerlendirildi. Olgular 25(0OH)D duzeyi ve yasam kalitesi yonunden
karsilastirildi. Ayni zamanda hastalar 25(OH)D dlzeyine gore iki alt gruba
ayrilarak, vizuel agri skalasi, Tirkge gecerlilik ve guvenilirlik calismalari
yapilmis boyun agrisi ve ozlr gostergesi, kisa form-36 (SF-36) yasam
kalitesi kisa formu, Pittsburgh uyku kalitesi indeksi, Beck anksiyete dlgegi
ve Beck depresyon dlgegi skorlari kaydedildi.

Bulgular: Hasta grubun 25(0H)D duzeyi 12,8£73 ng/mL iken kontrol
grubunun 22,8+14,3 ng/mL olup, anlamli farklilik vardi. Kontrollerde SF-
36 yasam kalitesi indeksinin fiziksel parametreleri hasta grubuna gore
yliksek dlzeyde idi. Hastalarin 25(0OH)D duzeyine gore eksikligi olan
grupta depresyon ve anksiyete diizeyleri anlamli daha ylksek ve SF-36
yasam kalitesi indeksinin mental parametreleri anlamli dustk idi.

Sonug: Calismamizda MAS tanili hastalarda saglikli kontrollere gore
25(0OH)D duzeyi anlamli duglik saptanmistir ve D vitamini eksikliginin
mental fonksiyonlar ve duygu durumu tizerinde olumsuz etki olusturdugu
gosterilmistir.

Anahtar kelimeler: Duygu durumu, miyofasiyal agri sendromu, uyku
kalitesi, yasam kalitesi, 25(OH)D
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Introduction

Myofascial pain syndrome (MPS) is a clinical picture
characterized by pain, muscle spasms, stiffness, limitation
of movement, weakness and sometimes autonomic
disorder characterized by myofascial trigger points in
taut bands formed in skeletal muscles and fascia (1,2).
The frequency of the disease in the society is 12%, and
its frequency in the patient population presenting to
clinics due to pain is 30-31% (1,2). Because there is not
any specific laboratory test or imaging method for MPS,
the diagnosis is made through anamnesis and physical
examination. The primary symptom in patients is pain. At
the trigger pointin the taut band in the affected muscle, the
pain reflected in the particular area related to that muscle
is felt. However, autonomic findings such as abnormal
sweating, increase in body secretions and redness in
the skin may also occur in addition to symptoms such
as contraction, hypersensitivity, stiffness, limitation of
movement, weakness, headache, dizziness, depression
and sleep disorders (1-3).

Vitamin D is one of the most important physiological
regulators of calcium (Ca), phosphorus (P) and bone
metabolism (4). Its deficiency can have negative
consequences on many organs and systems, especially on
bone metabolism. It causes an increase in balance disorder
and fall risk by creating myopathy, which is pronounced in
the proximal muscles of the musculoskeletal system (5).

Our aim in this study was to examine the relationship
between vitamin D deficiency and MPS and to examine the
effect of vitamin D deficiency on clinical parameters such
as pain, disability, quality of life, sleep and mood.

Materials and Methods

Our study began after the approval of the Local Ethics
Committee. The study included 120 patients (95 females
and 25 males) presenting to our Physical Therapy
Outpatient Clinic between June 2015 and January 2017,
who were diagnosed with MPS and whose 25(0OH)D levels
were checked, and 60 healthy cases (47 females and 13
males) as the control group. Healthy controls were selected
from hospital staff.

Medical records of the patients were examined
retrospectively. The group of people with MPS was
examined separately in itself as 2 subgroups depending
on their levels of 25(OH)D. The 2011 Endocrine Guideline
Report identified 25(0OH)D levels less than 20 ng/mL as

deficiency, between 20 and 29 ng/mL as insufficiency

and between 30 and 100 ng/mL as sufficiency (6). In our
study, any value less than 20 ng/mL was accepted to be a
deficiency.

Patients aged between 18 and 65 years, who were diagnosed
with MPS based on the criteria defined by Travel and
Simons, and who had at least one trigger point and/or
a taut band in at least one of the neck and back muscles
accompanying neck and/or back pain, were included in
the study, and healthy subjects without any complaints of
pain were included as the control group (2). Patients who
had been diagnosed with fibromyalgia syndrome (FMS),
who had any systemic disease (neurological disorders,
chronic kidney, heart or liver diseases, or rheumatological
diseases), who had distinct cervical disc lesions, cervical
radiculopathy or myelopathy, who had undergone neck or
shoulder surgery within the past year, who were pregnant,
who would not cooperate, who had cognitive dysfunction,
and those who used drugs or had any diseases affecting
their 25(OH)D level were excluded from the study.

The patients’ ages, genders, body mass indices (BMIs),
sunbathing levels, clothing styles, pain durations, 25(0OH)
D, Ca and parathormone (PTH) levels, and their scores on
the visual pain scale (VAS), neck pain and disability scale
(NPDS), short form quality of life (SF-36), Pittsburgh sleep
quality index (PSQI), Beck anxiety inventory (BAI) and Beck
depression inventory (BDI), which were tested for validity
and reliability in Turkish, were recorded (7-12). 25(0OH)D,
Ca, PTH and sunbathing levels and clothing styles of the
healthy volunteers who did not have any complaints of
pain and their scores on the short form-36 (SF-36) quality
of life were recorded for the control group.

Visual Analog Scale (VAS)

Visual analog scale is used to evaluate the severity of pain.
The severity of pain is scored between 0 and 10. 0 shows
no pain, 1-3 mild, 4-7 moderate, 8-10 severe pain, and 10
points indicate intolerable pain (7).

Neck Pain and Disability Scale (NPDS)

Neck Pain and Disability scale is used to evaluate neck pain
and disability. It consists of 20 items and each item is scored
from 0 to 5. Summing of 20 item points gives the total score.
The higher scores indicate elevated severity of pain and
disability (8).

Short form-36 (SF-36)

SF-36 is used to appraise the quality of life. It contains
36 health-related items and assesses eight dimensions of
physical and mental health. Eight dimensions are physical
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functioning (PF), physical role (RP), vitality (VT), general
health (GH), bodily pain (BP), emotional role (RE), social
functioning (SF), mental health (MH), mental component
summary (MCS), physical component summary (PCS).
The score of each domain is 0 and 100 and high scores
indicate greater health status. SF-36 was tested and
proven to be a valid evaluation tool of health quality in
Turkey (9).

Pittsburgh Sleep Quality Index (PSQl)

The PSQI is a 19-item, self-reported, questionnaire-based
assessment of sleep patterns to measure subjective sleep
quality. It has been widely used by various researchers
to monitor and evaluate insomnia among patients. The
contents of the PSQI include subjective sleep duration,
sleep quality, sleep latency, habitual sleep efficiency,
sleep disturbances, use of sleep medication and daytime
dysfunction. Total score ranges from 0 to 21 and scores
above 5 indicate poor sleep quality (10).

Beck Anxiety Inventory (BAI)

BAI is used to evaluate anxiety severity. It includes 21
questions that are scored from 0 to 3. The total score ranges
from 0 to 63. High scores indicate a high severity of anxiety
(11).

Beck Depression Inventory (BDI)

BDI consists of 21 questions, with each question scored
between 0 and 3. Total score range between 0 and 63. High
scores indicate a high severity of depression (12).

Statistical Analysis

The behavior of quantitative variables was expressed using
centralization and variance measures: Mean + standard
deviation. To show the behavioral differences of group
averages, the ANOVA t-test was used when normality and
uniformity assumptions were met, and the Mann-Whitney
U test (number of groups=2) non-parametric method was
used when not. Statistical significance was determined
as p=0.05 for all cases. Statistical analysis was provided
by IBM SPSS (Statistics Package for Social Sciences for
Windows, Version 21.0, Armonk, NY, IBM Corp.) package
program.

Results

There was no significant difference between the groups in
terms of sunbathinglevels, clothing styles and demographic
data in the study. The duration of pain was 8.53 months on
average. The average 25(OH)D level of the patient group
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was 12.8+7.3 ng/mlL, while that of the control group was
22.8+14.3 ng/mL, and a significant difference was found
(p<0.001). Besides that, there was no significant difference
between Ca and PTH levels.

Statistically significant differences were found between
the patient group and the control group in the RP, BP and
PCS parameters based on the SF-36 quality of life index
parameters (p<0.05) (Table 1). Based on NPDS, 88.3% of
the patients in the patient group had varying degrees of
disability due to neck pain, and 14.2% of them had severe
pain. Moreover, 57.5% of the patients had anxiety, 40.8%
had depression, and 80.8% had sleep disorders.

In the analysis of subgroups conducted according to
the 25(OH)D levels of the patient group, no statistically
significant difference was found in terms of pain duration,
VAS score, and NPDS and PSQI parameters (p<0.05).
However, BAI and BDI scores were significantly higher in
the group with vitamin D deficiency (p<0.05) (Table 2).

Significant differences were found in the parameters of GH,
SE MH and MCS in the comparison made according to SF-
36 quality of life index parameters (p<0.05) (Table 3).

The correlation analysis showed that among the patients
with MPS, 25(0OH)D levels were negatively correlated with
their scores on VAS (r=-0.155, p=0.091), NPDS (r=-0.026,
p=0.780), BAI (r=-0.200, p=0.028), BDI (r=-0.219, p=0.016),
PSQI (r=-0.139, p=0.129) and BMI (r=-0.047, p=0.528), and
positively correlated with their scores on SF-36 quality
of life index PCS (r=0.141, p=0.059) and MCS (r=0.088,

Table 1. Comparison of the MPS and control groups by SF-
36 parameters

MPS Control p

(n=120) (n=60)
PF 69.5+22.0 74.5+22.8 0.089
RP 49.1+41.4* 67.5+36.0* 0.004*
BP 51.0+£20.0%* 65.9+£22.1%* <0.001**
GH 59.2+18.6 59.8+17.0 0.933
VT 50.0£20.6 50.6+17.4 0.919
SF 64.91+24.2 68.7+£25.7 0.272
MH 54.2+39.5 59,7+39.6 0.384
RE 65.7+£16.4 68.3+13.3 0.423
PCS 60.4+19.0* 66.9+17.9* 0.002*
MCS 59.7£191 61.8+18.2 0.341

*Statistically significant at the p<0.05 level, **Statistically significant at the p<0.001
level.

MPS: Myofascial pain syndrome, SF-36: Short form-36, PF: Physical functioning,
RP: Physical role, BP: Bodily pain, GH: General health, VT: Vitality, SF: Social
functioning, MH: Mental health, RE: Emotional role, PCS: Physical component
summary, MCS: Mental component summary
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Table 2. Comparison of demographic and clinical

parameters of MPS patients based on 25(OH)D levels

25(0OH)D <20ng/ 25(0OH)D 220ng/ p

mL (98) mL (22)
25(0H)D  10.08%4.69** 24.93+4.06** <0.0071**
Duration 8.36+8.37 9.64%8.37 0.381
Median (minimum-maximum) P
BAI 11 (0-44)* 6.5 (0-22)* 0.019*
BDI 7.5 (0-41)* 3.5 (0-16)* 0.035*
NPDI 48 (6-91)* 48 (18-84)* 0.943
PSQl total 7 (0-17) 5.5 (2-15) 0.089
VAS 6 (1-10) 5 (3 10) 0.225
Age 36.5 (18-58) 43,5 (21-57) 0158

*Statistically significant at the p<0.05 level, **Statistically significant at the p<0.001
level.

MPS: Myofascial pain syndrome, BAI: Beck anxiety inventory, BDI: Beck depression
inventory, NPDI: Neck Pain and Disability index, PSQI: Pittsburgh sleep quality
index, VAS: Visual pain scale

Table 3. Comparison of MPS1 and MPS2 groups by SF-36
parameters

MPS1 (n=98) MPS2 (n=22) p

PF 69.41£22.0 70.0£22.5 0.935
RP 474411 56.8+43.0 0.284
BP 49,9£19.9 55.9+20.0 0.253
GH 57.7+£17.9* 66.2+20.4* 0.024*
VT 49.6+21.0 52.0£19.0 0.641
SF 62.9+24,3* 73.7£22.1* 0.044*
MH 50.4+38.9* 71.0+£38.9* 0.026*
RE 65.4117.4 66.9%+11.0 0.91
PCS 56.1£18.6 62,2191 0.086
MCS 571+£19.8*% 65.9+16.8* 0.033*

*Statistically significant at the p<0.05 level, **Statistically significant at the p<0.001
level.

MPS: Myofascial pain syndrome, SF-36: Short form-36, PF: Physical functioning,
RP: Physical role, BP: Bodily pain, GH: General health, VT: Vitality, SF: Social
functioning, MH: Mental health, RE: Emotional role, PCS: Physical component
summary, MCS: Mental component summary

p=0.240). Based on the correlation analysis, 25(OH)D levels
were found to have a significant correlation with BAI and
BDI (p<0.05).

Discussion

In our study, we examined the relationship between MPS
and vitamin D. The average 25(0OH)D level of the patient
group was 12.8+7.3 ng/mL, while that of the control group
was 22.8+14.3 ng/mL. There was a statistically significant
difference between the patient and control groups. In the

analysis of subgroups conducted according to the 25(0OH)
D levels of the patient group, BAI and BDI scores were
significantly higher in the group with vitamin D deficiency.
Finally, significant differences were found in the parameters
of GH, SE MH and MCS in the comparison made according
to SF-36 quality of life index parameters.

As with many tissues and cells, musculoskeletal tissues
have vitamin D receptors (13). In vitamin D deficiency, a
clinical picture called vitamin D myopathy is observed,
which is mostly characterized by proximal muscle
weakness and neuromuscular coordination disorder, and
causes the risk of imbalance, frequent falls and increased
fractures in the affected elderly, difficulty in standing
up and walking in affected children (14,15). Moreover,
non-specific musculoskeletal pain, chronic widespread
pain, and lower back pain can also be seen in vitamin D
deficiency (15,16). Gerwin (17) have reported that low
levels of vitamin D cause persistent FMS and MPS and
recommended that vitamin D levels be checked in chronic
FMS and MPS patients. Plotnikkof and Quigley (5) found
vitamin D deficiency in 93% of patients with chronic non-
specific pain, severe hypovitaminosis D in 28% of patients
(<8 ng/mL) and vitamin D levels below the detectable
level in 5 patients, and they reported that the widespread
pain felt by these patients could be caused by low levels
of vitamin D. A significant relationship was found also
in our study between vitamin D deficiency and MPS
development. The average 25(OH)D level of the patient
group was 12.8+7.3 ng/mlL, while that of the control
group was found to be 22.8+14.3 ng/mL. A significant
difference was found between the 25(0OH)D levels of both
groups according to the results of the statistical analyses
(p<0.001).

There are studies showing the chronic pain and vitamin
D relationship (18,19). Yener (20) examined the FMS and
vitamin D relationship, and Canpolat Erkan (21) examined
the soft tissue rheumatism and vitamin D relationship. In
both studies, significant differences were found between
the control group and patient groups in terms of VAS.
However, there was no significant difference between VAS
scores in subgroup analyses depending on low and high
vitamin D levels. Similarly, our study showed no difference
between VAS and the NPDS scores in subgroup analyses
based on vitamin D levels in patients with MPS (p>0.005).

Evidence has been found in recent years that the central
pain mechanism plays a role in MPS (22). Similarly,
there is evidence that vitamin D affects the brain and
nervous system (23-25). Armstrong et al. (26) reported
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that patients with vitamin D deficiency and insufficiency
had higher levels of anxiety and depression than
those in control groups. A study in healthy volunteers
found that vitamin D improved the positive effect and
reduced the negative effect during the winter months
(27). Berk et al. (28) reported vitamin D deficiency in
patients with FMS as being associated with anxiety and
depression. Our study also showed that in line with the
literature, vitamin D statistically significantly correlated
negatively with anxiety and depression in our patient
group (BAI: r=-0.20, p=0.028 and BDI: r=-0.219, p=0.016).
Additionally, in subgroup analyses based on vitamin D
levels, depression and anxiety scores were significantly
higher in the group with vitamin D deficiency (p=0.035,
p=0.019, respectively). In light of these results, it should
be borne in mind that deficiency of vitamin D may also
be a significant factor in changes in mood that is seen in
patients with MPS and has been linked mainly to chronic
pain to date.

Soft tissue rheumatism in relation to chronic pain
may bring about changes in quality of life. Sahin et al.
(29) examined SF-36 parameters in patients with MPS
and found that RP, BP and VT scores were significantly
lower. Irnich et al. (30) found a decrease in RP and BP
parameters in patients with chronic neck pain. In our
study, the SF-36 quality index physical scores of the
patient group with MPS (RP, p=0.004; BP, p=0.000; and
PCS, p=0.002) were significantly lower than those of the
control group. Besides that, vitamin D deficiency along
with MPS can have negative consequences on quality
of life (31,32). Feng et al. (31) conducted a study on 686
patientsbetween the ages of 60 and 89 years. They showed
that PE RP, BP and GH scores decreased gradually with
the decrease of vitamin D in their grouping according
to vitamin D levels. In addition, they showed that the
group with vitamin D deficiency scored worse on SE VT
and MH, which are some of the mental health-related
parameters, compared to the group with sufficient
vitamin D. Similarly, in subgroup analyses, we found
that SF (p=0.044), MH (p=0.026) and MCS (p=0.033)
scores, which are some of the mental parameters, and
GH (p=0.024) scores, which are a physical parameter,
were significantly lower in the group with low vitamin D
(p<0.05). These results support that vitamin D deficiency
impairs the quality of life by causing deterioration in
MH in patients with chronic muscle pain, as well as
aggravating anxiety and depression.
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Conclusion

Vitamin D deficiency was found to be more common in
MPS patients compared to the normal population. And this
was found to have a significant effect on depression and
anxiety and negatively alter the quality of life, especially by
influencing cognitive functions.

Ethics

Ethics Committee Approval: This study was approved by
the Ethical Committee Faculty of Medicine Namik Kemal
University (date: 25.05.2017, number: 2017154105/03).

Informed Consent: Consent was obtained from the
volunteers.

Peer-review: Externally peer-reviewed.

Authorship Contributions

Concept: I.C., A.B.S., Design: 1.C., A.B.S., Data Collection
or Processing: 1.C., A.Y.G., Analysis or Interpretation:
I.C., AY.G, Literature Search: I.C., A.B.S., Writing: 1.C.,
Manuscript review and revisation: A.B.S., A.Y.G.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
has received no financial support.

References

1. Hong CZ, Simons DG. Pathophysiologic and electrophysiologic
mechanisms of myofascial trigger points. Arch Phys Med Rehabil
1998;79(7):863-872.

2. Simons DG, Travell JG, Simons LS. Travell&Simons’ Myofascial
pain and dysfunction: the trigger point manual. 2nd ed., Baltimore:
Williams &Wilkins, 1999.

3. Han SC, Harrison P. Myofascial pain syndrome and trigger-point
management. Reg Anesth 1997;22(1):89-101.

4. Onat T, Emerk K, S6zmen EY. Insan Biyokimyasi. Ankara: Palme
Yayincilik, 2002.

5. Plotnikoff GA, Quigley JM. Prevalence of severe hypovitaminosis
D in patients with persistent, nonspecific musculoskeletal pain.
Mayo Clin Proc 2003;78(12):1463-1470.

6. Holick ME Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley
DA, Heaney RP et al. Evaluation, treatment, and prevention of
vitamin D deficiency: an Endocrine Society clinical practice
guideline. J Clin Endocrinol Metab 2011;96(7):1911-1930.

7. Huskisson EC. Visual analogue scales. In Pain, measurement and
assessment, Melzack R (editor). New York: Raven, 1983.

8. Goolkasian P, Wheeler AH, Gretz SS. The neck pain and disability
scale: Test-retest reliability and construct validity. Clin J Pain.
2002;18(4):245-250.

9. Ware JE Jr, Kosinski M, Bayliss MS, McHorney CA, Rogers WH,
Raczek A. Comparison of methods for the scoring and statistical



Bagcilar Medical Bulletin,
Volume 6, Issue 2, June 2021

Canetal.
Vitamin D Deficiency in Myofascial Pain Syndrome

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

analysis of SF-36 health profile and summary measures: summary
of results from the Medical Outcomes Study. Med Care 1995;33 (4
Suppl):AS264-AS279.

Buysse DJ, Reynolds CE Monk TH, Berman SR, Kupfer DJ. The
Pittsburgh Sleep Quality Index: a new instrument for psychiatric
practice and research. Psychiatry Res 1989;28(2):193-213.

Beck AT, Epstein N, Brown G, Steer RA. An inventory for measuring
clinical anxiety: psychometric properties. ] Consult Clin Psychol
1988;56(6):893-897.

Beck AT, Steer RA. Internal consistencies of the original and revised
Beck Depression Inventory. J Clin Psychol 1984;40(6):1365-1367.

Simpson RU, Thomas GA, Arnold AJ. Identification of 1,25
dihydroxyvitamin D3 receptors and activities in muscle. J Biol
Chem 1985;260(15):8882-8891.

Goldstein MR. Myopathy;, statins, and vitamin D deficiency. Am J
Cardiol 2007;100(8):1328.

Lotfi A, Abdel-Nasser AM, Hamdy A, Omran AA, El-Rehany MA.
Hypovitaminosis D in female patients with chronic low back pain.
Clin Rheumatol 2007;26(11):1895-1901.

Turner MK, Hooten WM, Schmidt JE, Kerkvliet JL, Townsend
CO, Bruce BK. Prevalence and clinical correlates of vitamin
D inadequacy among patients with chronic pain. Pain Med
2008;9(8):979-984.

Gerwin RD. A review of myofascial pain and fibromyalgia-factors
that promote their persistence. Acupunct Med 2005;23(3):121-134.

Pishgahi A, Dolatkhah N, Shakouri SK, Hashemian M, Amiri A, et
al. Lower serum 25-hydroxyvitamin D3 concentration is associated
with higher pain and disability in subjects with low back pain: a
case-control study. BMC Res Notes 2019;12(1):738.

Kenis-Coskun O, Giray E, Gunduz OH, Akyuz G. The effect of
vitamin D replacement on spinal inhibitory pathways in women
with chronic widespread pain. ] Steroid Biochem Mol Biol
2020;196:105488.

Yener M. Fibromyaljili hastalarda serum 25-Hidroksi D vitamini
ve parathormon diizeyleri. Uzmanlk Tezi. Siileyman Demirel
Universitesi Tip Fakiiltesi, Fiziksel Tip ve Rehabilitasyon Aanabilim
Daly, 2005.

Canpolat Erkan RE. Kronik yaygin ve lokal muskuloskeletal agril
hastalarda 25-OH vitamin D ve diger biyokimyasal parametreler
ile psikolojik durum-yasam kalitesi iliskisi. Uzmanlik tezi. Dicle

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Universitesi Tip Fakiiltesi Biyokimya ve Klinik Biyokimya Anabilim
Dali, 2009.

ShahJP, Thaker N, HeimurJ, Aredo JV, Sikdar S, Gerber L. Myofascial
Trigger Points Then and Now: A Historical and Scientific
Perspective. PM R 2015;7(7):746-761.

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(5):458-484.

McGrath J, Feron E Eyles D, Mackay-Sim A. Vitamin D: the
neglected neurosteroid? Trends Neurosci 2001;24(10):570-572.

Przybelski R], Binkley NC. Is vitamin D important for preserving
cognition? A positive correlation of serum 25-hydroxyvitamin D
concentration with cognitive function. Arch Biochem Biophys
2007;460(2):202-205.

Armstrong DJ, Meenagh GK, Bickle I, Lee AS, Curran ES, Finch MB.
Vitamin D deficiency is associated with anxiety and depression in
fibromyalgia. Clin Rheumatol 2007;26(4):551-554.

Lansdowne AT, Provost SC. Vitamin D3 enhances mood in
healthy subjects during winter. Psychopharmacology (Berl)
1998;135(4):319-323.

Berk M, Sanders KM, Pasco JA, Jacka FN, Williams LJ, Hayles AL,
et al. Vitamin D deficiency may play a role in depression. Med
Hypotheses 2007;69(6):1316-1319.

Sahin N, Karatas O, Ozkaya M, Cakmak A, Berker E. Demographics
features, clinical findings and functional statusin agroup of subjects
with cervical myofascial pain syndrome. Agri 2008;20(3):14-19.

Irnich D, Behrens N, Molzen H, Konig A, Gleditsch J, Krauss M, et
al. Randomised trial of acupuncture compared with conventional
massage and ‘“‘sham’’ laser acupuncture for treatment of chronic
neck pain. BMJ 2001;322(7302):1574-1578.

Feng X, Guo T, Wang Y, Kang D, Che X, Zhang H, et al. The vitamin
D status and its effects on life quality among the elderly in Jinan,
China. Arch Gerontol Geriatr 2016;62:26-29.

Manoy P, Yuktanandana P, Tanavalee A, Anomasiri W, Ngarmukos
S, Tanpowpong T, et al. Vitamin D Supplementation Improves
Quality of Life and Physical Performance in Osteoarthritis Patients.
Nutrients 2017;9(8):799.

17



