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Aim of the work: To establish the frequency of vitamin D deficiency in patients with primary fibromyalgia
syndrome (FMS) in Basrah, Iraq, and to evaluate the effectiveness of vitamin D supplements in managing
disease symptoms.
Patients and methods: 160 FMS patients and 160 matched healthy controls were studied. Serum vitamin
D levels were measured. Patients were randomly assigned to one of three treatment groups: Group 1
receiving antidepressant (amitriptyline 10 mg/day); group 2 treated with vitamin D (cholecalciferol
50,000 IU/week) and group 3 received both. All treatments were followed-up for 3 months.
Results: The frequency of vitamin D deficiency was high (95%). The mean age of patients was
34.3 ± 9.5 years and 92.5% were females. The widespread pain index (WPI) scores significantly improved
after 12 weeks in groups 2 and 1 (5.3 ± 3.4 and 7.9 ± 3.4 respectively) compared to baseline (11.9 ± 2.8
and 13.4 ± 2.6 respectively; p = 0.003). The WPI scores of the patients in group 3 improved early into
week 4 (3.3 ± 2.7) and continued to improve at weeks 8 and 12 (2.7 ± 2.6 and 1.96 ± 1.6). There were clin-
ically significant improvement in the patients in all treatment groups, most notably in the symptoms
severity score (SSS) of fatigue, waking unrefreshed and cognitive impairment. Effects were greatest in
the group treated with vitamin D and antidepressants.
Conclusion: Vitamin D deficiency is common in FMS patients and it is associated with worsening of symp-
toms. Vitamin D supplementation in deficient FMS patients is associated with significant improvement.
Screening of FMS patients for hypovitaminosis D is recommended.
� 2019 Egyptian Society of Rheumatic Diseases. Publishing services provided by Elsevier B.V. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Fibromyalgia syndrome (FMS) is a common pain condition that
manifests as chronic pervasive musculoskeletal pain, anxiety,
depression, diminished cognition, fatigue, sleep disturbance, ten-
derness and other symptoms [1]. The prevalence of FMS varies
depending upon the survey’s methodology and the population
evaluated. Prevalence ranges for females are typically 0.75%–
10.45%, whereas for males it is 0% and 3.7% [2–4]. It could be pri-
mary or secondary to another existing rheumatic disease [5] and
an association with Sjögren’s syndrome has been reported [6].

Although the aetiology of FMS is unknown, it may arise from
aberrations in the central nervous system (CNS) processing of pain
and sensations [7]. Due to its multi-symptomatic nature, and
because FMS has neurobiological and psychosocial aspects, recom-
mended treatments favour a multimodal intervention [8]. It is a
form of chronic widespread pain [9] and dyshomeostasis of the
CNS is a primary mechanism associated with the pathophysiology
of FMS [10]. In FMS, neurochemical imbalances and aberrant neu-
ral inflammatory pathways may amplify the sensations of pain,
leading to increased signalling in ascending pathways, whilst
simultaneously depressing descending signalling [11]. Patients
with FMS display decreased tolerance to various sensory stimuli
such as cold, heat, sound and electrical as well as lower pain
thresholds [12]. FMS patients have elevated concentrations of the
excitatory neurotransmitter, glutamate, nerve growth factor and
substance P in the cerebrospinal fluid (CSF) [13].

Vitamin D is synthesised in the epidermis in response to UVB
light exposure, or it is obtained from dietary sources. It has an
essential role in brain development, applying neuroprotective
effects, stimulating several nerve growth factors and potentially
regulating neuron activity [14]. It has also been implicated in the
synthesis of glial cell line-derived neural growth factor (GDNF); a
neuropeptide that promotes neuron survival [15]. The concentra-
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tion of GDNF in CSF was significantly lower in FMS patients [16]
suggesting that vitamin D may exert a beneficial, indirect modula-
tion effect. Vitamin D upregulates interleukin-4 and transforming
growth factor-b1 present in astrocytes and microglia [17], thus
able to suppress the inflammatory pathways linked to chronic
pain. By acting on nuclear receptors present in muscle tissue, vita-
min D may exert anti-inflammatory properties that enhance mus-
cle strength and modify sensitivity to peripheral pain [18].
However, the precise mechanisms by which vitamin D could influ-
ence FMS have yet to be fully elucidated [19]. A special attention
was called for regarding vitamin D levels in RA patients with
FMS with a decreased quality of life. Vitamin D should be corrected
and considered among the management armamentarium in RA
patients with FMS [20].

The purpose of this study was to determine the frequency of
vitamin D deficiency in primary fibromyalgia patients in Basrah,
Iraq, and to evaluate the effectiveness of vitamin D supplements
in managing disease symptoms.
Table 1
Sociodemographic characteristics of the patients with primary fibromyalgia syn-
drome and control.

Characteristics mean ± SD or n(%) FMS (n = 160) Control (n = 160)

Age (years) 34.3 ± 9.5 35.1 ± 11.6
15–30 58 (36.3) 22 (13.8)
31–45 75 (46.9) 114 (71.2)
46–60 27 (16.8) 24 (15)

Female 148 (92.5) 100 (62.5)
Male 12 (7.5) 60 (37.5)

Employed 43 (26.8) 47 (29.3)

Residency
Urban 138 (86.2) 146 (91.2)
Rural 22 (13.7) 14 (8.75)

Education
Illiterate 27 (16.8) 42 (26.2)
Primary 78 (48.7) 58 (36.2)
Intermediate 26 (16.2) 37 (23.1)
Secondary 15 (9.37) 10 (6.25)
University/more 14 (8.75) 13 (8.12)

Social status
Married 89 (55.6) 94 (58.7)
Unmarried 21 (13.1) 27 (16.8)
Divorcee/widow 50 (31.2) 39 (24.3)
No. of children 3.7 ± 2.24 2.95 ± 1.97

FMS: fibromyalgia syndrome.
2. Patients and methods

This case-control, randomized non-blinded clinical trial study
took place between April and October 2018 in a Rheumatology
Consultation Clinic in the Basrah Teaching Hospital. 160 FMS
patients (148 female and 12 male) and 160 healthy matched con-
trol (100 female, 60 male) were enrolled into the study. The
patients had been diagnosed with FMS based upon the
2010/2011 American College of Rheumatology (ACR) diagnostic
criteria [21]. The study was registered (no: 22/358; 2017) by the
Ministry of Higher Education and Science Research and Faculty of
Pharmacy, Basrah University. The Local Institutional Ethical Com-
mittee of the Faculty of Medicine, Basrah University approved
the study protocol. All patients signed an informed consent before
participation.

The widespread pain index (WPI) scores between 0 and 19 dur-
ing the preceding week. The symptom severity scale (SSS) (0 to 3
scale) was used to rate the severity of fatigue, feeling unrefreshed
upon waking and cognitive symptoms during the preceding week.
The sum of the tallied scores was calculated. FMS is diagnosed
when the WPI was � 7 and the SSS � 5, or WPI 3–6 and SSS � 9.
FMS patients were randomly allocated to one of three treatment
groups for 3 months: Patients received daily amitriptyline 10 mg
in escalating dose (group 1), received weekly vitamin D3 cholecal-
ciferol capsule 50,000 IU (group 2) or received both treatment of
group 1 and 2 with the same doses (group 3).

The serum levels of 25-hydroxyvitamin D of patients were anal-
ysed using Hormone Analyzer (E411, Roche, Germany). The ery-
throcyte sedimentation rate (ESR), alkaline phosphates (ALP),
calcium (Ca), phosphate (PO4), thyroid stimulating hormone
(TSH) and parathyroid hormone (PTH) were assessed for each
patient. Participants were followed up at 4, 8 and 12 weeks. At fol-
low up, laboratory and physical assessments were repeated. The
study excluded FMS patients who co-presented with endocrine
diseases (parathyroid, thyroid, Addison disease and Cushing syn-
drome), rheumatoid arthritis, lupus, Sjögren’s syndrome, and
patients who take lipid lowering agents, antivirals and corticos-
teroids. Normal reference range for vitamin D3 is 30–100 ng/ml;
insufficiency (20.1–29.9 ng/ml), deficiency (�20 ng/ml) [22].

Statistical analyses were performed using GraphPad Prism 8
computer software. The study variables were analysed using
descriptive statistics such as percentage, mean and standard devi-
ation. To determine the difference between the follow-up periods
for each group, repeated measures ANOVA and Tukeýs multiple
comparisons test were used. To compare the differences between
the groups at a certain time point through the follow-up periods,
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unpaired sample T test and two-way ANOVA test were used. Statis-
tical significance was set as p < 0.05.
3. Results

The sociodemographic characteristics of the patients and con-
trol are presented in Table 1. The widespread pain index (WPI)
and symptom severity score (SSS) for patients at baseline and dif-
ferent follow-up periods are presented in Table 2. Of the FMS
patients, 5% (8/160) had insufficient vitamin D (22.9 ± 2.49 ng/
ml) while the remaining 95% (152/160) were deficient
(9.62 ± 3.93 ng/ml). None of the patients had a value >30 ng/ml.
In the control, 3.8% (6/160) had insufficiency and 94.3%
(151/160) were deficient; only 1.9% (3/160) were normal.

Serum vitamin D levels for patients treated by antidepressants,
vitamin D and both at baseline were (10.9 ± 5.2, 11.1 ± 5.3, and
9.6 ± 4.04 ng/ml respectively). After 12 weeks treatment, vitamin
D levels of antidepressant treated group were not changed
(10.7 ± 5.1 ng/ml), while those treated by vitamin D or both
showed a significant increase in serum levels (38.2 ± 7.6 and
38.4 ± 7.2 ng/ml respectively; p < 0.001). The response of WPI and
(fatigue, waking unrefreshed and cognitive) SSS in treatment
groups at baseline, 4, 8 and 12 week follow up are presented in
Figs. 1 and 2.
4. Discussion

Vitamin D is a key contributor to the function of various inflam-
matory and pain pathway, making it essential to overall health. A
relation between vitamin D level and FMS management has been
suggested. In this study the demographic profile of the FMS partic-
ipants was broadly consistent and the majority were female,
unemployed and from urban areas. The study found no difference
between the control and FMS patients’ circulating serum level of
vitamin D; the majority were deficient (controls 94.3%, FMS 95%).
These findings are consistent with those of Block [22], who also
failed to find a difference in the levels of vitamin D in patients with
chronic musculoskeletal pain due to FMS and controls.
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Table 2
Widespread pain index (WPI) and symptom severity score (SSS) for primary fibromyalgia patients at baseline and after 4, 8 and 12 weeks.

Treatment groups FMS patients (n = 160)

Baseline 4 weeks 8 weeks 12 weeks p

WPI
Group 1 (n = 53) 13.4 ± 2.6 9.3 ± 3.6 8.4 ± 3.4 7.9 ± 3.4 0.003
Group 2 (n = 53) 11.9 ± 2.8 7.8 ± 2.4 7.4 ± 2.4 5.3 ± 3.4 0.003
Group 3 (n = 54) 12.4 ± 2.95 3.3 ± 2.7 2.7 ± 2.6 1.96 ± 1.6 <0.001

SSS
Gp 1 Fatigue 2.96 ± 0.3 2.3 ± 1.1 2.01 ± 1.1 2.03 ± 1.2 0.01

Waking unrefreshed 2.9 ± 0.6 2.01 ± 1.2 2.03 ± 1.1 1.9 ± 1.1 0.002
Cognitive symptom 2.8 ± 0.5 1.98 ± 1.01 1.8 ± 0.97 1.7 ± 0.9 0.003

Gp 2 Fatigue 2.84 ± 0.5 2.5 ± 0.5 2.4 ± 0.5 2.2 ± 0.7 0.008
Waking unrefreshed 2.84 ± 0.45 2.5 ± 0.5 2.3 ± 0.5 1.7 ± 0.5 0.002
Cognitive symptom 2.73 ± 0.52 2.15 ± 0.4 2.2 ± 0.5 1.98 ± 0.6 0.003

Gp 3 Fatigue 2.96 ± 0.2 1.7 ± 1.1 1.3 ± 1.1 0.7 ± 0.9 0.001
Waking unrefreshed 2.9 ± 0.3 1.6 ± 0.96 1.1 ± 0.9 0.7 ± 0.9 <0.001
Cognitive symptom 2.6 ± 0.7 1.7 ± 1.1 1.3 ± 1.1 0.5 ± 0.7 <0.001

FMS: fibromyalgia syndrome, WPI: widespread pain index, SSS: symptom severity scale. Group 1: antidepressant treated; Group 2: vitamin D treated; Group 3: Antide-
pressant plus vitamin D treated. All results in weeks 4, 8 and 12 were significantly different from the corresponding baseline values. Bold values are significant at p < 0.05.

Fig. 1. Response of the widespread pain index (WPI) score in primary fibromyalgia
patients treatment groups at baseline, 4, 8 and 12 week follow up. Group 1:
antidepressant treated; Group 2: vitamin D treated; Group 3: antidepressant plus
vitamin D treated.
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The frequency of vitamin D deficiency is high in Basrah (95%).
Levels of vitamin D vary between countries for multiple reasons,
including latitude, altitude, clouds, pollution, season, surface
Fig. 2. Response of symptom severity score (fatigue, waking unrefreshed and cognitive
follow up. Group 1: antidepressant treated; Group 2: vitamin D treated; Group 3: antid
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reflectivity. Individual factors include skin pigmentation and
extent of exposed skin [23–25]. In Basrah, the high frequency of
vitamin D deficiency may be due to inadequate exposure to the
sun at the appropriate time of the day, especially the majority of
the patients were unemployed, in addition, they were veiled
females. Also the deficiency in vitamin D levels extended to the
control, and these required further studies to explain.

The findings of this study revealed that all FMS patients showed
significant improvement in their pain score. This finding exceeds
the goal for group 2 patients who received vitamin D supplements
only; these are important in decreasing the WPI rating. In an
experimental study, Tague et al. [26] found that before affecting
bone health, a diet that was deficient in vitamin D resulted in a bal-
ance deficit and deep muscle hypersensitivity. The study’s findings
also noted that hyperinnervation of skeletal muscles, which is
associated with increased sensitivity to pain stimuli and muscle
pain could be selectively initiated by vitamin D deficiency. The
observations of this study suggests that acute vitamin D deficiency
has implications for muscle physiology and mitochondria, leading
to alterations and defects that produce muscle disorders such as
muscle tenderness, weakness and myalgia, all of which are com-
mon FMS symptoms.

Between group comparisons of WPI levels, show that group 3
participants began to improve at 4 week and their improvement
continued at weeks 8 and 12. Where vitamin D is used as FMS
treatment in conjunction with antidepressants, this finding is par-
ticularly important. This result is consistent with that of Wepner
) in primary fibromyalgia patients treatment groups at baseline, 4, 8 and 12 week
epressant plus vitamin D treated.

y and treatment in Iraqi patients with primary fibromyalgia syndrome, The

https://doi.org/10.1016/j.ejr.2019.05.002


4 H.A. ALdaoseri, M.B. Zubairi / The Egyptian Rheumatologist xxx (xxxx) xxx
et al. randomized 30 FMS patients with deficient vitamin D levels
in a double-blinded fashion [27]. A VAS was used to assess pro-
gress; in the treatment group the score steadily decreased,
whereas was unchanged for the control group. Vitamin D, as a
pleiotropic hormone, has key roles in modulating calcium home-
ostasis and a number of inflammation and pain pathways. How-
ever, others failed to demonstrate pain reduction following
vitamin D treatment in patients with low serum vitamin D values
at baseline.

In all three groups of FMS patients, there was a significant
improvement in their SSS at 4 weeks. This pattern persisted to
the 12-week follow up. Taking the three groups of FMS patients
together, the results indicate a highly significant improvement in
SSS for group 3 who were received both antidepressant plus vita-
min D. This result is partly consistent with others that found the
symptoms of confusion, mood disturbance, restless-leg syndrome,
short-term memory impairment and sleep disturbance more com-
mon in FMS patients who had vitamin D deficiency [28]. It has
been noted that there were a significant clinical improvements in
patients who were assessed using new clinical FMS diagnostic cri-
teria that evaluate aspects other than cognitive symptoms [29,30].

In conclusion, in this study, vitamin D deficiency is common in
FMS patients and is associated with worsening of FMS symptoms.
Vitamin D supplementation for 12 weeks in deficient FMS patients
is associated with significant improvement of symptoms. Screen-
ing of FMS patients for hypovitaminosis D is recommended.

Funding

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors.

Declaration of Competing Interest

None.

References

[1] Branco JC, Bannwarth B, Failde I, Abello Carbonell J, Blotman F, Spaeth M, et al.
Prevalence of fibromyalgia: a survey in five European countries. Semin
Arthritis Rheum 2010;39(6):448–53.

[2] Wolfe F, Walitt B, Perrot S, Rasker JJ, Hauser W. Fibromyalgia diagnosis and
biased assessment: Sex, prevalence and bias. PLoS One 2018;13(9):e0203755.

[3] Bannwarth B, Blotman F, Lay KRL, Caubère JP, André E, Taïeb C. Fibromyalgia
syndrome in the general population of France: A prevalence study. Jt Bone
Spine 2009;76:184–7.

[4] White KP, Thompson J. Fibromyalgia syndrome in an Amish community: a
controlled study to determine disease and symptom prevalence. J Rheumatol
2003;30(8):1835–40.

[5] El-Rabbat SM, Mahmoud NK, Gheita TA. Clinical significance of fibromyalgia
syndrome in different rheumatic diseases: relation to disease activity and
quality of life. Reumatol Clin 2018;14(5):285–9.

[6] Gheita TA, Fawzy SM, Kandeel AA, Khalil HM. Sjögren syndrome and
fibromyalgia after radioiodine therapy in cancer thyroid patients. Egypt
Rheumatol 2011;33(2):107–12.
Please cite this article as: H. A. ALdaoseri and M. B. Zubairi, Vitamin D deficienc
Egyptian Rheumatologist, https://doi.org/10.1016/j.ejr.2019.05.002
[7] Phillips K, Clauw DJ. Central pain mechanisms in chronic pain states–maybe it
is all in their head. Best Pract Res Clin Rheumatol 2011;25(2):141–54.

[8] Buskila D. Pediatric fibromyalgia. Rheum Dis Clin North Am 2009;35
(2):253–61.

[9] Larsson B, Björk J, Börsbo B, Gerdle B. A systematic review of risk factors
associated with transitioning from regional musculoskeletal pain to chronic
widespread pain. Eur J Pain 2012;16(8):1084–93.

[10] Feng J, Zhang Z, Wu X, Mao A, Chang F, Deng X, et al. Discovery of potential
new gene variants and inflammatory cytokine associations with fibromyalgia
syndrome by whole exome sequencing. PLoS One 2013;8(6):e65033.

[11] Clauw DJ, Arnold LM, McCarberg BH. The science of fibromyalgia. Mayo Clin
Proc 2011;86(9):907–11.

[12] Marques AP, Ferreira EA, Matsutani LA, Pereira CA, Assumpção A. Quantifying
pain threshold and quality of life of fibromyalgia patients. Clin Rheumatol
2005;24(3):266–71.

[13] Russell IJ, Vaeroy H, Javors M, Nyberg F. Cerebrospinal fluid biogenic amine
metabolites in fibromyalgia/fibrositis syndrome and rheumatoid arthritis.
Arthritis Rheum 1992;35(5):550–6.

[14] Kalueff AV, Tuohimaa P. Neurosteroid hormone vitamin D and its utility in
clinical nutrition. Curr Opin Clin Nutr Metab Care 2007;10(1):12–9.

[15] Neveu I, Naveilhan P, Jehan F, Baudet C, Wion D, De Luca HF, et al. 1,25-
dihydroxyvitamin D3 regulates the synthesis of nerve growth factor in
primary cultures of glial cells. Brain Res Mol Brain Res 1994;24:70–6.

[16] Sarchielli P, Alberti A, Candeliere A, Floridi A, Capocchi G, Calabresi P. Glial cell
line-derived neurotrophic factor and somatostatin levels in cerebrospinal fluid
of patients affected by chronic migraine and fibromyalgia. Cephalalgia
2006;26(4):409–15.

[17] Garcion E, Wion-Barbot N, Montero-Menei CN, Berger F, Wion D. New clues
about vitamin D functions in the nervous system. Trends Endocrinol Metab
2002;13(3):100–5.

[18] Christakos S, Dhawan P, Verstuyf A, Verlinden L, Carmeliet G. Vitamin D:
metabolism, molecular mechanism of action, and pleiotropic effects. Physiol
Rev 2016;96(1):365–408.

[19] Jesus CA, Feder D, Peres MF. The role of vitamin D in pathophysiology and
treatment of fibromyalgia. Curr Pain Headache Rep 2013;17(8):355.

[20] Gheita TA, Sayed S, Gheita HA, Kenawy SA. Vitamin D status in rheumatoid
arthritis patients: relation to clinical manifestations, disease activity, quality of
life and fibromyalgia syndrome. Int J Rheum Dis 2016;19(3):294–9.

[21] Wolfe F, Clauw DJ, Fitzcharles MA, Goldenberg DL, Katz RS, Mease P, et al. The
American College of Rheumatology preliminary diagnostic criteria for
fibromyalgia and measurement of symptom severity. Arthritis Care Res
2010;62(5):600–10.

[22] Block SR. Vitamin D deficiency is not associated with nonspecific
musculoskeletal pain syndromes including fibromyalgia. Mayo Clin Proc
2004;79(12):1585–6.

[23] Holick MF. Vitamin D deficiency. N Engl J Med 2007;357(3):266–81.
[24] Hollis BW. Circulating 25-hydroxyvitamin D levels indicative of vitamin D

sufficiency: implications for establishing a new effective dietary intake
recommendation for vitamin D. J Nutr 2005;135(2):317–22.

[25] Engelsen O, Brustad M, Aksnes L, Lund E. Daily duration of vitamin D synthesis
in human skin with relation to latitude, total ozone, altitude, ground cover,
aerosols and cloud thickness. Photochem Photobiol 2005;81(6):1287–90.

[26] Tague SE, Clarke GL, Winter MK, McCarson KE, Wright DE, Smith PG. Vitamin D
deficiency promotes skeletal muscle hypersensitivity and sensory
hyperinnervation. J Neurosci 2011;31(39):13728–38.

[27] Wepner F, Scheuer R, Schuetz-Wieser B, Machacek P, Pieler-Bruha E, Cross HS,
et al. Effects of vitamin D on patients with fibromyalgia syndrome: a
randomized placebo-controlled trial. Pain 2014;155(2):261–8.

[28] Badsha H, Daher M, Ooi Kong K. Myalgias or nonspecific muscle pain in Arab or
Indo-Pakistani patients may indicate vitamin D deficiency. Clin Rheumatol
2009;28(8):971–3.

[29] Abokrysha NT, Vitamin D. Deficiency in Women with Fibromyalgia in Saudi
Arabia. Pain Med 2012;13:452–8.
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