Bratisl Lek Listy 2010; 111 (11)
604  609

CLINICAL STUDY

Serum vitamin D status and bone mineral density in fibromyalgia
Ulusoy H1, Sarica N1, Arslan S1, Ozyurt H2, Cetin I3, Birgul Ozer E1, Yildirim N1
Gaziosmanpasa University, Faculty of Medicine, Department of Physical Medicine and Rehabilitation, Tokat, Turkey.
ulusoyh@mynet.com
Abstract: Objectives: To compare serum vitamin D levels and bone mineral density (BMD) values in patients
with fibromyalgia and healthy controls.
Background: The so far available reports of low levels of vitamin D and low BMD values in patients with
fibromyalgia are inconsistent.
Methods: Serum 25-hydroxyvitamin D (25-OHD) levels and BMD values were measured in thirty women with
fibromyalgia and compared with thirty age-matched healthy women. Serum calcium, phosphorus, alkaline
phosphatase and parathyroid hormone (PTH) levels were also measured. All participants completed the
Fibromyalgia Impact Questionnaire (FIQ) and Hospital Anxiety and Depression Score (HADS). Pain severity
was assessed with visual analog scale (VAS).
Results: Mean serum 25-OHD levels did not differ between the groups (fibromyalgia 10.57±10.46, controls
10.87±5.52 ng/l; p=0.89); nor did the frequency of vitamin D deficiency (25-OHD≤20 ng/l) in each group
(fibromyalgia 86.7 %, controls 96.7 %; p=0.353). Although, mean serum PTH level was found significantly
higher in fibromyalgic patients than in controls (p=0.014), only one patient and two of controls had barely
elevated PTH levels. There was no relationship between vitamin D level and FIQ score (p=0.707) or HADS
(p=0.824) or pain VAS (p=0.414). BMD values in the patients with fibromyalgia were comparable to those in
controls at both, the lumbar spine (p=0.866) and femur neck (p=0.61).
Conclusion: Neither vitamin D levels nor BMD values are different between women with and without fibromyalgia.
In this cross-sectional study, mean serum PTH level was found higher in the fibromyalgic patients than in
controls. Nevertheless, in order to confirm the findings of this preliminary study it is still necessary to perform
a controlled longitudinal study (Tab. 2, Fig. 2, Ref. 35). Full Text in free PDF www.bmj.sk.
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Fibromyalgia (FM) is a chronic musculoskeletal disorder characterized by widespread pain, decreased pain threshold, stiffness,
sleep disturbances, depression and fatique (1). It occurs more commonly in women and has a prevalence of 2 % in general population (2). As the physical activitiy in patients with FM is impaired
and their sunlight exposure is lower, they may be at increased risk
of developing hypovitaminosis D, osteoporosis and osteomalacia (3, 4). Formerly, the decreased bone mineral density (BMD)
values used to be measured at various sites in patients with FM
(3, 5), which had an effect on inconsistency of findings (68).
As it is well known, vitamin D deficiency has also been linked
to widespread musculoskeletal pain, fatique and depression as
well as low BMD (912). In some earlier studies, low levels of
vitamin D were reported in patients with persistent widespread
musculoskeletal pain including FM (13, 14). However, other studies have not confirmed this finding (15, 16). The findings of lower
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vitamin D concentrations in FM patients, if confirmed, may be
important in the future investigation and management of FM
patients. In previous studies, low levels of vitamin D have been
associated with increased risk of hip fracture in postmenopausal
women, and up to 97% of patients hospitalized with hip fracture
were found to have inadequate levels of vitamin D (12). To our
knowledge, there are only two published studies analyzing the
levels of vitamin D in patients with FM or persistent nonspecific
musculoskeletal pain as compared with controls (5, 16). Other
published studies did not include the control subjects (9, 13, 15).
In this study, we measured vitamin D levels and BMD values in primary FM patients and compared them with age-matched
healthy controls. The possibility that socioeconomic, racial, and
cultural factors might be important in vitamin D deficiency deserves further evaluation. This is the first study in which Turkish
FM patients were compared with age-matched healthy controls
for vitamin D levels and BMD values. We further investigated
the relationship between vitamin D levels and various clinical
parameters in FM patients.
Methods
Thirty women with primary FM who fulfilled the ACR criteria for FM (1) were consecutively enrolled for the study. Thirty
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age-matched (±2 years) healthy women, namely friends and relatives of the patients as well as medical school employees were
recruited as controls. To eliminate the bias due to alterations of
bone metabolism in menopause, premenopausal women aged 20
to 40 years were included in both, patient and control groups.
All participants were sequentially picked during three months,
between May and July, which corresponds to the warm months
of the year in our city (latitude 40° 19.8' N). Therefore, seasonal
variations did not confound the results. All participants were
selected from physically active unveiled women who were used
to walking outdoors at least ten minutes every day.
Women were excluded if they had an inflammatory rheumatic disease, known osteoporosis treated with antiresorptive
drugs, renal disease, hepatic disease, malabsorption disorder, anticonvulsant therapy, malignancy or pregnancy. Women using
calcium or vitamin D supplement in the past three months were
excluded. In addition, women previously or currently treated with
systemic corticosteroids as well as women with present or previous primary hyperparathyroidism, hyperthyroidism or diabetes
mellitus were excluded. Smoking and alcohol consumption were
also exclusion criteria.
The same researcher (EBO) assessed all participants. Pain
severity was measured with 100 mm visual analog scale (VAS).
Fibromyalgia Impact Questionnaire (FIQ) (17) and Hospital
Anxiety and Depression Score (HADS) (18) were optained from
all participants. The FIQ is a well-validated tool for the evaluation of outcome in fibromyalgia, while the total score is measured out of 100. The HADS is a validated tool designed for the
assessment of mood disorders specifically in hospitalized patients and it is scored out of 42.
Serum parathyroid hormone (PTH), alkaline phosphatase,
thyroid hormones, calcium and phosphorus levels were measured
with routine laboratory methods. Serum 25-hydroxyvitamin D3
(25-OHD) was measured using high performance liquid chromatography method (with a commercial kit, Chromsystems). In accordance with that used in international studies, low levels of vitamin D were grouped as deficiency (25-OHD ≤20 ng/l) and severe deficiency (25-OHD ≤8 ng/l) (9, 15, 16, 19). Based on physiologic parameters such as optimal calcium absorption and PTH
normalization, there is a controversy as to the appropriate definitions of vitamin D deficiency (20). Physiological deficiency is
conservatively identified at <20 ng/ml, but optimal serum 25-OHD
seems to be ≥32 ng/l (2022). Severe vitamin D deficiency (25OHD<8 ng/ml) leads to osteomalacia. The majority of patients
with ostemalacia present with widespread musculoskeletal pain,
especially in the shoulder and pelvic girdle, rib cage, and leg (23).
The BMD was measured at the lumbar spine (L14) and femur neck by dual-energy X-ray absorptiometry (DEXA) using a
Hologic scanner (Discovery W, S/N 80215) in the same week
when blood sample was collected.
This study was approved by the local Ethics Committee of
the Gaziosmanpasa University. All study participants gave a
written informed consent.
Normality was tested using the Kolmogorov-Smirnov test.
A comparison of characteristics between FM patients and con-

trols included a Chi-squared test of association for categorical
variables and an independent t-test analysis for continuous variables. The non-normally distributed data were analysed using
the Mann-Whitney U test. Fishers exact test was used instead
of the Chi-squared test when any of the cells in a cross-tabulation contained fewer than five subjects. Correlation analysis was
performed by calculating Pearsons correlation coefficients. For
all analyses, results were considered statistically significant for
p values <0.05.
Results
Table 1 summarizes the demographic, clinical and laboratory variables in the two groups. The mean age was 32.23±6.76
years (ranging from 20 to 40) in the patient group and 30.13±4.19
years (ranging from 22 to 38) in the age-matched healthy control group. As expected, no significant difference was found for
age between the two groups (p=0.154). Height, weight and body
mass index were not significantly different between the patients
and controls (p>0.05 for each). There was no significant differ-

Fig. 1. Showing the shape of the distribution, central value, and variability of 25-hydroxyvitamin D (25-OHD) and parathyroid hormone
(PTH) levels in patients with fibromyalgia and age-matched healthy
controls.
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Tab. 1. Demographic, clinical and laboratory results in the patients with fibromyalgia and age-matched healthy controls.
Variables

Patients with fibromyalgia (n=30)

Age (years)
Weight (kg)
Height (cm)
Bady mass index (kg/m2)
Disease duration (month)
Number of tender points (0-18)
Pain VAS (0-100mm)
FIQ score (0-100)
HADS (0-42)
Serum 25-OHD level (ng/l)
Serum 25-OHD≤20 ng/l (deficiency)
Serum 25-OHD≤8 ng/l (severe deficiency)
Serum calcium (mg/dl)
Serum phosphorous (mg/dl)
Alkaline phosphatase (U/l)
Parathyroid hormone (pg/l)
Lomber (L1-4) BMD (mg/cm2)
Femur neck BMD (mg/cm2)

Age-matched healthy controls (n=30)

32.23±6.76
68.70±13.63
159.27±6.86
27.29±6.20
32.66±19.66
15.33±1.89
66.43±12.38
64.70±14.33
20.86±6.03
10.57±10.46
26 (86.7%)
17 (56.7%)
9.22±0.49
3.54±0.56
68.36±20.93
59.95±17.64
1.01±0.11
0.79±0.09

30.13±4.19
64.56±12.19
158.67±4.95
25.66±4.81
1.50±1.35
26.86±15.17
11.56±5.32
10.87±5.52
29 (96.7%)
10 (33.3%)
9.11±0.51
3.57±0.46
63.86±23.41
48.46±17.36
1.01±0.11
0.78±0.10

p
0.154
0.221
0.699
0.259
<0.001*
<0.001*
<0.001*
0.890
0.353
0.069
0.386
0.786
0.436
0.014*
0.866
0.610

VAS: visual ttanalog scale, FIQ: fibromyalgia impact questionnaire, HADS: hospital anxiety and depression score, 25-OHD: 25-hydroxyvitamin D, BMD: bone mineral
density. Data are number (percentage) or mean±standard deviation. * Statistically significant result (p<0.05)

ence in mean serum calcium, phosphorus or alkaline phosphates
levels between the two groups (p>0.05 for each). In addition, all
study participants had normal serum calcium, phosphorus and
alkaline phosphates levels. Although mean serum PTH level was
significantly higher in the FM patients than in controls (p=0.014),
only 1 of 30 patients and 2 of 30 controls had barely elevated
PTH levels (up to 90 pg/l). Reference values of our laboratory
for serum PTH level were 1288 pg/l.
Mean 25-OHD level was 10.57±10.46 ng/l in the patient
group and 10.87±5.52 in the control group (p=0.89) (Tab. 1).
The percentages of women with vitamin D deficiency (25OHD≤20 ng/l) were not found different between the patients and
controls (86.7% and 96.7% respectively, p=0.353). Although the
prevalence of severe vitamin D deficiency was higher in FM
patients (25-OHD≤8 ng/l) than in controls, this difference did
Tab. 2. Pearson correlation coefficients for 25-hydroxyvitamin D level
versus various parameters in the patients with fibromyalgia (n=30).
Variables
Pain VAS
Number of tender points
FIQ score
HADS
Serum calcium
Serum phosphorous
Parathyroid hormone
Alkaline phosphates
Lomber (L1-4) BMD
Femur neck BMD

r

25-hydroxyvitamin D

r=-0.155
r=0.022
r=0.071
r=0.042
r=0.141
r=-0.027
r=0.115
r=0.678
r=0.058
r=0.111

p

p=0.414
p=0.910
p=0.707
p=0.824
p=0.456
p=0.887
p=0.546
p=0.001*
p=0.761
p=0.560

VAS  visual analog scale, FIQ  fibromyalgia impact questionnaire, HADS 
hospital anxiety and depression score, BMD  bone mineral density. * Statistically significant correlation (p<0.05).
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not reach the statistically significant level (56.7 % and 33.3 %
respectively, p=0.069). The shape of the distribution, central
value, and variability of serum 25-OHD and PTH levels in the
two groups are shown in Figure 1.
When comparing the FM patients with age-matched healthy
controls, BMD results were not different at both, the lumbar spine
(p=0.866) and femur neck (p=0.61) (Tab. 1). Figure 2 shows the
shape of the distribution, central value, and variability of BMD
results at the lumbar spine and femur neck in the patients and
controls.
As expected, the functional impairment assessed by FIQ score
was significantly greater in FM patients than in age-matched
healthy controls as (p<0.001) (Tab. 1). In addition, the FM patients were more anxious and depressive as assessed by HADS
(p<0.001).
Correlations between 25-OHD levels and various parameters
in FM group are shown in Table 2. Serum 25-OHD level was not
correlated with BMD values at both the lomber spine (p=0.761)
and femur neck (p=0.560). There was no relationship between
vitamin D level and FIQ score (p=0.707) or HADS (p=0.824).
Additionally, neither pain intensity measured with VAS (p=0.414)
nor number of tender points (p=0.91) was correlated with 25OHD level. Except alkaline phosphates (r=0.678, p<0.001), 25OHD level was not related to serum calcium, phosphorous or
PTH levels (p>0.05 for each).
Discussion
In this study, we compared vitamin D levels and BMD values between FM patients and age-matched healthy controls. According to the results of this work, neither serum 25-OHD levels
nor BMD values were significantly different between the patients and controls. The prevalence of vitamin D deficiency (25-
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Fig. 2. Showing the shape of the distribution, central value, and variability of the bone mineral density (BMD) results at both lomber
spine and femur neck in patients with fibromyalgia and age-matched
healthy controls.

OHD=20 ng/l) was consistent in these two groups. The only difference between them was in mean serum PTH level, which was
higher in the patient group. Additionally, there was no correlation between vitamin D level and functional status (FIQ score),
or pain (VAS), or anxiety and depression (HADS) in the FM
group.
Previously, low levels of vitamin D used to be associated
with widespread unexplained musculoskeletal pain, and it has
been suggested that all patients with persistent nonspecific musculoskeletal pain including FM be screened for hypovitaminosis
D (9, 2428). It is not known whether hypovitaminosis D contributes to FM symptoms as a cause or whether it is a result of
the disease. There are evidences for both instances. In the first
instance, vitamin D receptors are found in neurons and glial cells,
in the brain, and although their exact function remains unclear,
vitamin D may function in a fashion, which is similar to that of
other neurosteroids (29). Today, central mechanisms are also held
responsible in FM pathophysiology (30). In the second instance,
patients with FM are less exposed to sunlight due to reduced
functional ability as compared with healthy controls (3, 4).

Up to the present, low levels of vitamin D have been reported in a very variable frequency ranging from 38 to 93 % in
persistent widespread musculoskeletal pain including FM (9, 15).
However, most of previous studies describing an association
between hypovitaminosis D and persistent widespread musculoskeletal pain did not include a control population (9, 13, 15,
25, 31). Because vitamin D insufficiency is present in a significant percentage of normal population living in temperate latitudes, the observation that a high percentage of patients with
persistent widespread musculoskeletal pain have vitamin D insufficiency may be doubtful (24, 32). Therefore, larger controlled
studies are needed to resolve whether vitamin D levels are lower
in patients with FM or persistent widespread musculoskeletal
pain than in healthy individuals living in the same area. However, to our knowledge, there are only two controlled studies
published on this subject (5, 16). In the first controlled study,
Al-Allaf et al (5) found out that 25-OHD deficiency (<20 ng/l)
was significantly more frequent in FM patients than in controls
(45% and 18.9 %, respectively). Nevertheless, in their study,
patients were found to have higher BMI compared with controls.
According to previous reports, high BMI is related to lower vitamin D values, possibly by reducing its serum levels as a result of
storing lipid-soluble vitamin D in fat tissue (33, 34). In the second
controlled study, Warner and Arnspiger (16) found out that vitamin D insufficiency (920 ng/l) is not more common in patients
with persistent widespread musculoskeletal pain than it is in controls. Nevertheless, they chose a population of patients with osteoarthritis as controls. Patients with osteoarthritis are likely to
spend more time indoors and are older than FM patients. These
factors might be associated with lower vitamin D levels as well as
an increasing chance of vitamin D insufficiency being associated
with persistent widespread musculoskeletal pain . In our study,
mean serum 25-OHD levels as well as the frequency of itamin D
deficiency (25-OHD ≤20 ng/l) were consistent in both, FM patients and age-matched healthy controls. Although, the vitamin
D deficiency was more severe in a greater proportion of FM patients (25-OHD ≤8 ngl/l) than in controls (56.7 % and 33.3 %,
respectively), this difference was not statistically significant.
Although, the mean serum vitamin D level and the prevalence of vitamin D deficiency were consistent in the two groups,
the mean serum PTH level was found significantly higher in the
patient group. However, only one patient and two control subjects had barely elevated PTH levels. The rest of FM patients
and controls had normal serum PTH levels. The small sample
size used in this study may have prevented us from analyzing
properly this result, or theoretically, patients with FM may be
more sensitive to low levels of vitamin D, which could have led
to higher serum PTH levels in our study. Almost no previous
studies on patients with FM or persistent widespread musculoskeletal pain were focused on serum PTH level (3, 6, 8, 9, 13, 15,
16). Only Al-Allaf et al. reported data about serum PTH level in
FM patients and as a result they found no significant difference
in PTH level between patients and controls (5).
Additionally, the results from this study revealed that there
was no significant correlation between 25-OHD level and clinical
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symptoms including pain severity (VAS), anxiety and depression
(HADS) as well as functional disability (FIQ score). Reed et al. also
reported that musculoskeletal complaints and depressive symptoms
did not correlate with the severity of 25-OHD insufficiency (35).
Similarly, Armstrong et al. found no significant relationship between
25-OHD level and FIQ score as well as pain severity. But in their
study, lower levels of 25-OHD were related to higher HADS (13).
In consistency with previous studies, BMD values at both,
lumbar spine and femur neck were not found different in the two
groups in this study (68). Al-Allaf et al (5) reported comparable BMD results at the lumbar spine in FM patients to that in
controls, and lower BMD at the mid-distal forearm in FM patients when compared to controls. They did not measure BMD
at the femur neck. On the other hand, Swezey et al. found out
that FM patients as compared to controls had decreased BMD in
both, lumbar spine and femur neck (3). In the present study, our
patients were younger than those in Swezeys study. Therefore
the duration of the disease in our patients was relatively shorter
which may have prevented us from finding different BMD values between the patients and controls.
In conclusion, the frequency of vitamin D deficiency in patients with FM is not different and does not distinguish them
from the rest of the population. Additionally, BMD values at
both the lumbar spine and femur neck are consistent in women
with and without FM. In this study, mean serum PTH level was
found significantly higher in FM patients when compared to
healthy controls. However, with the exception of one patient and
two of controls, all paticipants had normal serum PTH levels.
We do not know whether these different PTH levels within normal limits, were physiologically important. Because our study
was cross-sectional and included only a limited number of participants, a controlled longitudinal study including more participants may be beneficial to confirm this preliminary finding.
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