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Abstract

Background: Vitamin D deficiency is common in all age groups throughout the world, and results in abnormalities in calcium,
phosphorous and bone metabolism that can lead to muscle weakness, osteomalacia and osteopenia.

Objectives: This study was designed to investigate the prevalence of vitamin D deficiency in patients with nonspecific pain for whom no
specific causes such as trauma, infection, tumor, and inflammatory disorders could be identified.

Patients and Methods: This cross-sectional study included 438 patients with nonspecific musculoskeletal pain seen at our clinic.
After evaluating their vitamin D status, we treated two groups of patients: those with vitamin D deficiency (< 20 ng/mL) and those with
insufficiency (20 - 29 ng/mL). We treated our patients with 50,000 units of vitamin D every week for 6 - 8 weeks. After treatment we
evaluated pain relief of patient and level of 25 hydroxi vitamin D.

Results: A total of 438 patients (52 men and 386 women) participated in the study. There was no statistically significant correlation between
sex and symptoms. Deficiency was more frequent in females but the difference compared to males was not statistically significant.
Approximately half of the patients (47%) comprised the vitamin D-deficient group. Most patients (86.5%) had insufficient or deficient
levels (< 30 ng/mL) of vitamin D. The most prevalent vitamin D status in men was insufficiency, whereas the most prevalent status in
women was deficiency. Spearman’s correlation coefficient showed weak positive correlations between vitamin D status and the number
of pregnancies (r=0.14). More than 90% of our patients reported that pain and muscle weakness responded to treatment after 3 weeks.
Conclusions: Because osteomalacia is a common cause of persistent, nonspecific musculoskeletal pain, screening all patients with these

symptoms for hypovitaminosis D should be standard practice in clinical care.
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1. Background

Vitamin D deficiency is common throughout the world,
and can result in abnormalities in calcium, phosphorus
and bone metabolism. These abnormalities lead to mus-
cle weakness, osteomalacia and osteopenia (1, 2).

The major source of vitamin D in humans is endoge-
nous production by sunlight. A limited number of foods
contain vitamin D such as fish oil, salmon and fortified
foods (3, 4).

Vitamin D that is ingested or produced in skin is trans-
ferred to the liver, where it is hydroxylated to the most
frequent metabolite, 25 hydroxi (OH) vitamin D. For the
active form of vitamin D to be produced, 25 OH vitamin D
must be further hydroxylated to 1,25 (OH) 2 vitamin D in
the kidneys (5). Hydroxylation in the kidneys is regulated
by many factors and enhanced by parathyroid hormone,
hypocalcemia and hypophosphatemia (6).

The active form of vitamin D [1,25 (OH) 2 vitamin D] per-
forms many functions involved in gene transcription via
a vitamin D receptor in the nucleus (7). Via this nuclear
receptor the active form of vitamin D in the small intes-
tine increases calcium absorption from 10% - 15% to 30%

- 40% and increases phosphorus absorption from 60% to
80% (4). One of the most important functions of vitamin
D is to maintain calcium and phosphorus within normal
levels, which are important for neuromuscular function-
ing and bone metabolism (8, 9).

Although 1, 25 (OH) 2 vitamin D is the active form of vi-
tamin D, it may be normal in vitamin D-deficient persons.
The best way to evaluate vitamin D status in patients is to
measure 25 OH vitamin D (10).

According to the endocrine society, a serum level of 25
OH vitamin D of 20 ng/mL or less indicates vitamin D de-
ficiency; 21 - 29 ng/mL indicates insufficiency and a con-
centration of 30 ng/mL or higher is considered sufficient
(11). These criteria apply to both children and adults. It is
believed that the optimum serum level of 25 OH vitamin
D for skeletal and nonskeletal functions is 40 - 60 ng/mL,
and that up to 100 ng/mL is safe (12).

A serum concentration of 25 OH vitamin D of at least
20 ng/mL is required to maintain parathyroid hormone
(PTH) within the normal range and this hormone is re-
quired for bone and muscle functioning and to prevent
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osteomalacia (13). Vitamin D insufficiency can result in
secondary hyperparathyroidism, increased bone resorp-
tion and increased low-energy trauma fracture (14). In
secondary hyperparathyroidism, serum calcium levels
are maintained by the resorption of calcium from bone
and increased phosphorus loss in the kidneys (15). Osteo-
clastic activity, which is stimulated by PTH, can result in
decreased bone mineral density and osteopenia (16).
Increased phosphorus loss due to secondary hyperpara-
thyroidism leads to an inadequate Calcium/Phosphor
(Ca/P) ratio and mineralization defects in the skeleton. In
children the growth plate is open and produces cartilage
to be mineralized, so this mineralization defect can leads
to rickets (17, 18). In adults the growth plate is closed and
mineral levels in the skeleton are adequate to prevent de-
formity. As a result, mineralization defects can lead to os-
teomalacia which often remains undiagnosed. Osteomala-
cia causes diffuse or localized pain and muscle weakness.

2. Objectives

The present study was designed to investigate the preva-
lence of vitamin D deficiency in patients with nonspecific
diffuse orlocalized pain for whom no specific causes such
as trauma, infection, tumor, and inflammatory disorders
could be identified.

3. Patients and Methods

This cross-sectional study included 438 patients with
nonspecific musculoskeletal pain who were seen at the
orthopedic surgery clinic of Shahid Mohammadi hospi-
tal, affiliated with Hormozgan university of medical sci-
ences in Bandar Abbas, Iran, from March to October 2014.

This study was approved by ethic committee of our uni-
versity. These patients did not respond to usual treatment
modes such as nonsteroidal anti-inflammatory drugs or
physiotherapy. We used “vitamin D” to refer to vitamin D2
(ergocalciferol) and vitamin D3 (cholecalciferol) (Figure
1). 25 hydroxy vitamin D and 1, 25 dihydroxy vitamin D in-
clude vitamin D2 and D3 metabolites (19).

After taking personal data and number of pregnancies
in women, the patient’s history and physical examination
was recorded. X-ray and laboratory tests for exclusion of
specific causes of pain such as trauma, tumor, infection or
inflammatory causes and 25 OH vitamin D were requested.
The inclusion criterion (in addition to nonspecific mus-
culoskeletal pain that did not respond to the usual treat-
ments) was absence of any of the following: anatomical
abnormalities, injuries such as fractures, tumors, trauma,
infection or inflammatory disease. The above-mentioned
differential diagnosis was ruled out by laboratory tests and
X-ray. Patients with history of trauma, surgery or specific
cause of pain were excluded from the study. The patients’
symptoms were categorized as low back pain, unilateral
knee pain, bilateral knee pain, bilateral knee pain and low
back pain, miscellaneous pain and diffuse pain. Patients
with diffuse pain had pain at more than two sites. After
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evaluating their vitamin D status, we divided the patients
into vitamin D deficient (< 20 ng/mL), insufficient (20 - 29
ng/mL) and sufficient groups (30 -100 ng/mL).

All patients in the vitamin D deficient and insufficient
groups were treated with 50,000 IU vitamin D every week
for 6 weeks in the insufficient group and 8 weeks in the
deficient group. After treatment, patients were evaluated
clinically for relief of pain and the level of vitamin D was
measured. All statistical analyses were performed using
SPSS version 20 (IBM Corporation, Armonk, NY) software.
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Figure 1. Vitamin D2 and D3 and Hydroxylation to the Active Metabolite

4. Results

A total of 438 patients (52 men and 386 women) partici-
pated in the study. Mean age was 37.8 (+ 15.6) years (range
2 - 78 years); 11.9% of the participants were men and 88.1%
were women. Mean age in men was 27.9 +20.2 years, and
mean age in women was 39.17 + 14.4 years. The age differ-
ence between sexes was statistically significant (P < 0.05).

In the entire sample of patients, the average vitamin D
concentration was 16 £ 13.7 ng/mL. This value was slightly
higher in men (16.27 + 11.3 ng/mL) than in women (15.97 +
14 ng/mL), but the difference was not significant.

The prevalence of vitamin D deficiency was 47% (308 cas-
es), and mean age in this subgroup was 34.6 £ 13.8) years.
The prevalence of vitamin D insufficiency was 39.5% (173
cases); mean age in this subgroup was 38.7 + 16.5 years.
The prevalence of vitamin D sufficiency was 13% (57 cases),
with a mean age in this subgroup of 46.7 £ 15.4 years. The
positive correlation between age and vitamin D status
was weak but statistically significant (r=0.26, P < 0.001).
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Table 1. Distribution of Vitamin D Status in Men and Women in
the Present Sample?

Table 2. Correlation Between Vitamin D Status and Pregnancy?

Vitamin D Status Pregnancies Live Born N
Gender Vitamin D Status Total ,

Deficient 2.64 231 188

Deficient Insufficient Sufficient

Insufficient 3.09 2.72 148
Male 38.5 48 13.5 100
Female 487 383 13 100 Sufficient 4.46 3.76 50
Total 47 39.5 13.5 100 Total 3.05 2.65 386
3Data are presented as percent. @Values are presented as mean number.

Table 3. Correlation Between Symptom Categories and Sex?

Gender LBP UKP BKP BKP/LBP Mis P Dif P Total
Male 1.5 1.5 26.9 1.9 13.6 34.6 100
Female 20.2 13.2 241 6.2 3.6 32.7 100
Total 19.2 13.0 24.4 5.7 4.8 32.9 100

Abbreviations: BKP, bilateral knee pain; Dif P, diffuse pain; LBP, low back pain; Mis P, miscellaneous pain; UKP, unilateral knee pain.

dData are presented as percent.

Table 1 shows the frequency of each vitamin D status in
men and women. Overall, vitamin D status was less than
sufficient (29 ng/mL) in 86.5% of the patients.

The most prevalent vitamin D status in men was insuffi-
ciency, whereas the most prevalent status in women was
deficiency. However, the differences between sexes in the
frequency distribution of each type of vitamin D status
were not statistically significant.

The number of pregnancies reported by women in this
study ranged from 1 to 13, with a mean of 2.6 + 2.7). The
mean number of live born children was 2.3 + 2.3. Spear-
man'’s correlation coefficient showed weak positive cor-
relations between vitamin D status and the number of
pregnancies (r = 0.14) and between vitamin D status and
the number of live born children (r = 0.15) (P < 0.05).
Table 2 shows the associations between vitamin D status
and the number of pregnancies and live born children.

The most frequent symptom in both women and men
was diffuse pain and the most frequent symptom in this
group was knee pain.

More than 60% of patients had knee pain (unilateral, bi-
lateral, bilateral + lower back pain, and patients with dif-
fuse pain who had knee pain). There was no statistically
significant difference between women and men in the
frequency distribution of different symptoms (Table 3).

5. Discussion

Almost half of our patients (45%) were vitamin D defi-
cient and 39.5% had vitamin D insufficiency. In 86.5% of
our participants, serum vitamin D levels were below the
amount considered sufficient. Plotnikoff et al. (20), in a
cross-sectional study between 2000 and 2002 of 150 pa-
tients with persistent, nonspecific musculoskeletal pain,
found that 93% (140/150) of the participants had deficient
levels of vitamin D. In a study by McCarty et al. of 153
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patients with nonspecific musculoskeletal pain, 54% of
patients had vitamin D deficiency (21). In a study of 360
patients with low back pain in Saudi Arabia, Al Faraj et al.
founds that 83% of patients had abnormally low levels of
vitamin D (22).

Gannage-Yared and coworkers (23) studied the relation-
ship between hypovitaminosis D and some lifestyle fac-
tors such as style of clothing and dwelling on 316 Leba-
nese volunteers (99 men and 217 women between 30 - 50
years). They measured serum calcium, phosphor, albu-
min, alkalin phosphatas, 25 OH vitamin D, PTH, osteocal-
cin, and urinary free deoxypyridinoline (DPD). They as-
sessed vitamin D intake of their population. Mean level of
vitamin D was 9.7 +7.07 ng/mL. hypovitaminosis D [25 OH
vitamin D <12 ng/mL] affected 72.8% of their population.
According to endocrin society (25 OH vitamin D < 20 ng|
mL have deficiency and between 20 - 30 ng/mL are insuf-
ficient) more than 90% of their population had hypovi-
taminosis D. They found reverse relationship between 25
OH vitamin D and PTH and free DPD, and weak positive
relationship with osteocalcin. They found 25 OH vitamin
D was higher in men, in urban subjects and in nonveiled
women (23).

Influence of clothing has been studied in Saudi Arabia
and Kuwait (24, 25). Deficiency was more common in
veiled women compared to nonveiled women.

We treated our patients with 50,000 units of vitamin D
every week for 6 - 8 weeks. More than 90% of our patients
reported that pain and muscle weakness responded to
treatment after 3 weeks.

Osteomalacia is a common cause of persistent, nonspe-
cific musculoskeletal pain. Screening all patients with
this type of pain for hypovitaminosis D should be stan-
dard practice in clinical care. We found that women, de-
spite childbearing and breastfeeding, had the same mean
concentration of vitamin D as men. Patients in the vita-
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min D sufficient group were older than those in the in-
sufficient and deficient groups. This result suggests that
younger persons in our setting, who use more measures
to avoid exposure to sunlight or have different life style
or dietary habits, are more prone to vitamin D deficiency.

Because of life style and dietary habits and the low vi-
tamin D content in the diet, osteomalacia is common. In
addition to calcium metabolism and bone turn-over, vita-
min D contributes in lowering the risk of overall mortal-
ity, cancer, diabetes, autoimmune disease, cardiovascular
disease, hypertension, sleep disorders and musculoskel-
etal disorders (26-31). Future research should be done to
determine the prevalence of vitamin D deficiency in the
general population. This would be a first step toward
measures to improve public health care for musculoskel-
etal functioning, cardiovascular, autoimmune and neo-
plastic disease. Because of the high prevalence of vitamin
D deficiency in patients with nonspecific musculoskel-
etal pain, we suggest that vitamin D should be measured
in all patients with musculoskeletal pain. Because the ha-
bitual diet consumed by our participants does not cover
the recommended vitamin D requirements, we suggest
that foods such as milk, yogurt or cereals should be forti-
fied with vitamin D.

Apotential limitation of our study is the difference in the
number of women and men who participated. This makes
it difficult to compare the findings in the two sexes.

Acknowledgments

We thank K. Shashok (Author AID Eastern Mediterra-
nean) for improving the use of English in the manuscript.

Footnote

Authors’ Contribution:Study concept and design:
Mehrdad Bahrabadi and Alireza Jalili; analysis and inter-
pretation of data: Shahram Zare, and Alireza Jalili; draft-
ing of the manuscript: Alireza Jalili, and Mehrdad Bah-
rabadi; critical revision of the manuscript for important
intellectual content: Alireza Jalili.

References

1. Holick ME. Sunlight and vitamin D for bone health and pre-
vention of autoimmune diseases, cancers, and cardiovascular
disease. Am | Clin Nutr. 2004;80(6 Suppl):1678S-88S. [PubMed:
15585788]

2. Holick MF, MacLaughlin JA, Clark MB, Holick SA, Potts JT, Ander-
son RR, et al. Photosynthesis of previtamin D3 in human skin
and the physiologic consequences. Science. 1980;210(4466):203-
5. [PubMed: 6251551]

3. Hossein-nezhad A, Holick ME. Optimize dietary intake of vita-
min D: an epigenetic perspective. Curr Opin Clin Nutr Metab Care.
2012;15(6):567-79. d0i: 10.1097/MCO.0b013e3283594978. [PubMed:
23075936]

4. Holick ME. Vitamin D deficiency. N Engl ] Med. 2007;357(3):266-81.
doi:10.1056/NEJMra070553. [PubMed: 17634462

5. Hossein-nezhad A, Holick MFE. Vitamin D for health: a global
perspective. Mayo Clin Proc. 2013;88(7):720-55. doi: 10.1016/j.
mayocp.2013.05.011. [PubMed: 23790560]

6. Nagpal S, Na S, Rathnachalam R. Noncalcemic actions of vitamin

12.

13.

14.

16.

17.

19.
20.

21

22.

23.

24.

D receptor ligands. Endocr Rev. 2005;26(5):662-87. doi: 10.1210/
€r.2004-0002. [PubMed: 15798098]

Hossein-nezhad A, Spira A, Holick ME. Influence of vitamin D
status and vitamin D3 supplementation on genome wide expres-
sion of white blood cells: a randomized double-blind clinical tri-
al. PLoS One. 2013;8(3):e58725. doi: 10.1371/journal.pone.0058725.
[PubMed: 23527013]

Moore C, Murphy MM, Keast DR, Holick MF. Vitamin D intake
in the United States. ] Am Diet Assoc. 2004;104(6):980-3. doi:
10.1016/j.jada.2004.03.028. [PubMed: 15175600

Cui X, Pelekanos M, Liu PY, Burne TH, McGrath JJ, Eyles DW. The
vitamin D receptor in dopamine neurons; its presence in hu-
man substantia nigra and its ontogenesis in rat midbrain. Neu-
roscience. 2013;236:77-87. doi: 10.1016/j.neuroscience.2013.01.035.
[PubMed: 23352937

Kitazawa S, Kajimoto K, Kondo T, Kitazawa R. Vitamin D3 supports
osteoclastogenesis via functional vitamin D response element of
human RANKL gene promoter. | Cell Biochem. 2003;89(4):771-7.
doi:10.1002/jcb.10567. [PubMed: 12858342

Holick MF, Binkley NC, Bischoff-Ferrari HA, Gordon CM, Hanley
DA, Heaney RP, et al. Evaluation, treatment, and prevention of vi-
tamin D deficiency: an Endocrine Society clinical practice guide-
line. J Clin Endocrinol Metab. 2011;96(7):1911-30. doi: 10.1210/jc.2011-
0385. [PubMed: 21646368]

Bischoff-Ferrari HA, Giovannucci E, Willett WC, Dietrich T, Daw-
son-Hughes B. Estimation of optimal serum concentrations of
25-hydroxyvitamin D for multiple health outcomes. Am J Clin
Nutr. 2006;84(1):18-28. [PubMed: 16825677]

Aaron JE, Gallagher ]JC, Anderson ], Stasiak L, Longton EB, Nor-
din BE, et al. Frequency of osteomalacia and osteoporosis in
fractures of the proximal femur. Lancet. 1974;1(7851):229-33.
[PubMed: 4130245]

Kalyani RR, Stein B, Valiyil R, Manno R, Maynard JW, Crews
DC. Vitamin D treatment for the prevention of falls in older
adults: systematic review and meta-analysis. | Am Geriatr
Soc. 2010;58(7):1299-310. doi: 10.1111/j.1532-5415.2010.02949.X.
[PubMed: 20579169

Negri AL. Proximal tubule endocytic apparatus as the specific
renal uptake mechanism for vitamin D-binding protein/25-
(OH)D3 complex. Nephrology (Carlton). 2006;11(6):510-5. doi:
10.1111/§.1440-1797.2006.00704.x. [PubMed: 17199789]

Izaks GJ. Fracture prevention with vitamin D supplementation:
considering the inconsistent results. BMC Musculoskelet Disord.
2007;8:26. doi: 10.1186/1471-2474-8-26. [PubMed: 17349055]

Pietras SM, Obayan BK, Cai MH, Holick MFE. Vitamin D2 treat-
ment for vitamin D deficiency and insufficiency for up to 6
years. Arch Intern Med. 2009;169(19):1806-8. doi: 10.1001/archin-
ternmed.2009.361. [PubMed: 19858440

Black L], Seamans KM, Cashman KD, Kiely M. An updated system-
atic review and meta-analysis of the efficacy of vitamin D food
fortification. J Nutr. 2012;142(6):1102-8. doi: 10.3945/jn.112.158014.
[PubMed: 22513988]

BakRS. Vitamin D and its metabolites. Warde Med Lab. 2006;17(1).
Plotnikoff GA, Quigley JM. Prevalence of severe hypovitamino-
sis D in patients with persistent, nonspecific musculoskeletal
pain. Mayo Clin Proc. 2003;78(12):1463-70. doi: 10.4065/78.12.1463.
[PubMed: 14661675]

McCarty DE, Reddy A, Keigley Q, Kim PY, Cohen S, Marino AA.
Nonspecific pain is a marker for hypovitaminosis D in patients
undergoing evaluation for sleep disorders: a pilot study. Nat Sci
Sleep. 2013;5:37-42. d0i: 10.2147/NSS.S42641. [PubMed: 23620692]
Al Faraj S, Al Mutairi K. Vitamin D deficiency and chronic low
back pain in Saudi Arabia. Spine (Phila Pa 1976). 2003;28(2):177-9.
doi:10.1097/01.BRS.0000041252.55870.7F. [PubMed: 12544936
Gannage-Yared MH, Chemali R, Yaacoub N, Halaby G. Hypovi-
taminosis D in a sunny country: relation to lifestyle and bone
markers. | Bone Miner Res. 2000;15(9):1856-62. doi: 10.1359/
jbmr.2000.15.9.1856. [PubMed: 10977006]

Ghannam NN, Hammami MM, Bakheet SM, Khan BA. Bone min-
eral density of the spine and femur in healthy Saudi females: re-
lation to vitamin D status, pregnancy, and lactation. Calcif Tissue
Int.1999;65(1):23-8. [PubMed:10369729]

Shafa Ortho J. 2015;2(4):e4052



JaliliAetal.

25.

26.

27.

28.

el-Sonbaty MR, Abdul-Ghaffar NU. Vitamin D deficiency in veiled
Kuwaiti women. Eur | Clin Nutr 1996;50(5):315-8. [PubMed:
8735313]

Melamed ML, Michos ED, Post W, Astor B. 25-hydroxyvitamin D
levels and the risk of mortality in the general population. Arch In-
tern Med. 2008;168(15):1629-37. doi: 10.1001/archinte.168.15.1629.
[PubMed: 18695076]

Chang ET, Smedby KE, Hjalgrim H, Porwit-MacDonald A, Roos G,
Glimelius B, et al. Family history of hematopoietic malignancy
and risk of lymphoma. ] Natl Cancer Inst.2005;97(19):1466-74. doi:
10.1093/jnci/dji293. [PubMed: 16204696]

Feskanich D, Ma ], Fuchs CS, Kirkner GJ, Hankinson SE, Hollis BW,
et al. Plasma vitamin D metabolites and risk of colorectal cancer
in women. Cancer Epidemiol Biomarkers Prev. 2004;13(9):1502-8.

Shafa Ortho J. 2015;2(4):e4052

29.

30.

3L

[PubMed: 15342452]

Nikooyeh B, Neyestani TR, Tayebinejad N, Alavi-Majd H, Shari-
atzadeh N, Kalayi A, et al. Daily intake of vitamin D- or calcium-
vitamin D-fortified Persian yogurt drink (doogh) attenuates
diabetes-induced oxidative stress: evidence for antioxidative
properties of vitamin D. ] Hum Nutr Diet. 2014;27 Suppl 2:276-83.
doi: 10.1111/jhn.12142. [PubMed: 23829785]

Cantorna MT, Zhu Y, Froicu M, Wittke A. Vitamin D status, 1,25-di-
hydroxyvitamin D3, and the immune system. Am ] Clin Nutr.
2004;80(6 Suppl):1717S-20S. [PubMed: 15585793

Zittermann A. Vitamin D and disease prevention with spe-
cial reference to cardiovascular disease. Prog Biophys Mol
Biol. 2006;92(1):39-48. doi: 10.1016/j.pbiomolbio.2006.02.001.
[PubMed: 16600341]

19



