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Kadin Hastalarin D Vitamini Diizeylerinin Karsilastirilmasi
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ABSTRACT Objective: To investigate the relationship between the
frequency of fibromyalgia and vitamin D levels in postmenopausal fe-
male patients diagnosed with osteoporosis. Material and Methods:
The participants” demographic data were first taken, including age, sex,
education level, occupation, marital status and body mass index (BMI),
age of menopause and menarche, drugs used, chronic diseases, and data
on any osteoporotic fractures. The patients were then evaluated ac-
cording to the fibromyalgia-syndrome 2016 American College of
Rheumatology criteria, and those with and without fibromyalgia syn-
drome were identified. Blood 25(OH) vitamin D levels of all patients
were recorded in their files. Results: Of the 68 women in the study, 23
had fibromyalgia (33.8%). Vitamin D levels were lower than 20 ng/mL
in 40 of the patients (58.8%). No significant differences were noted in
the age, height, weight, education level, marital status, BMI, age of
menopause and menarche, or the total bone mineral density (BMD) val-
ues in L1-L4 and the femurs of those diagnosed and not diagnosed with
fibromyalgia (p>0.05). No significant association was found between
low vitamin D levels and the frequency of fibromyalgia (p=0.806). Sig-
nificant differences were noted between the femur neck T-scores and
femur neck BMDs of those diagnosed and not diagnosed with fib-
romyalgia. The femoral neck T score was found to be higher in patients
with fibromyalgia. Conclusion: There was a greater prevalance of fi-
bromyalgia in patients with osteoporosis in the present study, although
no significant association was identified between vitamin D levels and
the presence of fibromyalgia in the patients with osteoporosis.
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OZET Amag: Bu arastirmanin amaci, osteoporoz tanisi alan postme-
nopozal kadin hastalarda fibromiyalji sikligi ile D vitamini diizeyleri
arasindaki iligkinin arastirilmasidir. Gereg¢ ve Yontemler: Katilimei-
larin 6ncelikle yas, cinsiyet, egitim diizeyi, meslek, medeni durum ve
beden kitle indeksi (BKI), menopoz ve menars yas1, kullandiklar1 ilag-
lar, kronik hastaliklari, vertebra ve vertebra disi osteoporotik kirik bil-
gileri kaydedildi. Hastalarin daha sonra fibromiyalji sendromu “2016
American College of Rheumatology” kriterlerine gore degerlendirile-
rek, fibromiyalji sendromu olan ve olmayanlar belirlendi. Tiim hasta-
larm kan 25(OH) D vitamini diizeyleri dosyalarma kaydedildi.
Bulgular: Calismaya katilan 68 postmenopozal osteoporotik kadinin
23’tinde (%33,8) fibromiyalji saptandi. Hastalarin 40’1inda D vitamini
diizeyi 20 ng/mL’nin altinda saptandi (%58,8). Fibromiyalji tanis1 alan
ve almayanlarin yas, boy, kilo, egitim diizeyi, medeni durum, BKI, me-
nopoz ve menars yast veya L1-L4 ve femur toplam kemik mineral yo-
gunlugu (KMY) degerlerinde anlamli farklilik saptanmadi (p>0,05).
Diisiik D vitamini diizeyi ile fibromiyalji siklig1 arasinda anlamlr iliski
bulunamadi (p=0,806). Fibromiyalji tanisi alan ve almayanlarin femur
boynu T skorlari ile femur boynu KMY ’leri arasinda anlamli fark sap-
tandi. Femur boynu T skoru degeri fibromiyalji sendromu eslik eden
hastalarda daha yiiksek bulundu. Sonu¢: Bu ¢alismada, osteoporoz ta-
nilt kadim hastalarda fibromiyalji goriilme siklig1 daha yiiksek bulun-
masina ragmen osteoporoz tanili hastalarda D vitamini diizeyleri ile
fibromiyalji varligi arasinda anlamli bir iliski saptanmadi.

Anahtar Kelimeler: Postmenopozal osteoporoz;
fibromiyalji; D vitamini; kronik agr1
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Osteoporosis (OP) is characterized by reduced
bone mass, resulting in bone weakness and increased
susceptibility to fractures. Bone mineral density
(BMD) assessment is used to diagnose low bone
mass and OP.! Postmenopausal OP and fragility frac-
tures reduce health-related quality of life to varying
degrees in women.”

Fibromyalgia syndrome (FMS) commonly mani-
fests in young or middle-aged females as chronic
widespread pain, stiffness, fatigue, disrupted unrefresh-
ing sleep, and cognitive difficulties. FMS often coexists
with a number of other unexplained symptoms, anxiety
and/or depression, and functional impairment of daily
living activities. Fibromyalgia typically causes broad
pain that affects both sides of the body with numerous
“tender points”. Despite having incapacitating physical
pain, FMS is not accompanied by tissue inflammation,
tissue damage, or deformity. The exact pathophysio-
logical mechanism behind fibromyalgia remains unde-
fined, though it is likely multifactorial in origin
including abnormal cortical processing, reductions in in-
hibitory pain modulatory mechanisms and molecular
changes to the pain pathway.’

Vitamin D deficiency is associated with various
health issues, including defects in bone mineraliza-
tion, an increased risk of diabetes, immune defects
and cardiovascular diseases.*

A large body of evidence indicates that vitamin
D (250HD) deficiency may be related to an enhanced
risk of FMS. Accordingly, clinical studies showed
that individuals with FMS display lower 250HD cir-
culating levels compared to controls. The vitamin D
receptor is widely expressed in muscles, providing a
direct regulatory role in this tissue.’

Fibromyalgia is the third most frequent muscu-
loskeletal condition, and its prevalence increases with
age.® The complex interaction between sex hormones
and pain has been widely explored by multiple au-
thors, ranging from basic science studies examining
the changes in pain neurobiological pathways and
pain-related gene expression modification in patients
with different hormonal profiles. Although some con-
troversial results have been found, a literature review
of published studies implies that estrogens have im-
portant effects regulating pain by acting on intracel-
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lular receptors, modifying gene expression and G-
coupled proteins distributed along the central and pe-
ripheral nervous systems.’

Clinically, associations between FMS and OP
have been shown in the literature. Since the earlier
works published in the 90s, FMS has been suggested
in a number of studies to be associated with an in-
creased risk of OP. In a meta-analysis, BMD at the
lumbar spine was decreased in FMS compared with
normal individuals, stressing that the risk assessment
of OP should be systematically performed.®

For these reasons, our aim in this study is to in-
vestigate the relationship between the frequency of
fibromyalgia and vitamin D levels in postmenopausal
female patients diagnosed with OP.

I MATERIAL AND METHODS

It was planned to include patients, aged between 50
and 80, diagnosed with OP and admitted to the phys-
ical medicine and rehabilitation outpatient clinic. This
descriptive-cross sectional study included 68 post-
menopausal osteoporotic women diagnosed with OP
based on dual-energy X-ray absorptiometry, accord-
ing to the World Health Organization criteria (T score
<-2.5), who matched the study criteria and who
agreed to participate in the study. Patients with any
neurogenic or myogenic disease, using any drug that
affects the central nervous system and muscle
strength, and patients with metastatic bone disease
were not included in the study. The study was con-
ducted in accordance with the principles of the Dec-
laration of Helsinki. The study had local ethics
committee approval (Kiitahya Health Sciences Uni-
versity Non-invasive Clinical Research Ethics Com-
mittee, date: October 1, 2019; number:
41997688-402.03.01-). The participants’ demo-
graphic data were first taken, including age, sex, ed-
ucation level, occupation, marital status, and body
mass index (BMI), age of menopause and menarche,
drugs used, chronic diseases, and data on any osteo-
porotic fractures in the vertebrae and other bones
(were self-reported by participants). The patients
were then evaluated according to the fibromyalgia-
syndrome 2016 American College of Rheumatology
criteria, and those with and without FMS were iden-



Deniz BULUT, et al.

] PMR Sci. 2024;27(2):129-34

tified. According to the fibromyalgia 2016 diagnostic
criteria, a widespread pain index (WPI) of 7 or higher
and a symptom severity scale (SSS) of 5 and above,
or a WPI of 46 and an SSS of 9 and above; the pres-
ence of pain in at least 4 of the predetermined five re-
gions (chin, chest and abdomen excluded); and the
presence of symptoms for at least 3 months are re-
quired for a diagnosis of fibromyalgia. The presence
of another clinical diagnosis is not considered a rea-
son for the exclusion of fibromyalgia. When calcu-
lating WPI, pain in the 19 predetermined regions
within the previous week is questioned, while SSS is
calculated based on the responses of the patient to
questions about fatigue, wakening without feeling
rested and cognitive symptoms, scored as none, mild,
intermediate or severe. The patients are also asked
about the presence of any headache, abdominal pain,
cramps or depression within the last 6 months. Blood
25(0OH) vitamin D levels are checked in all patients
presenting to the outpatient clinic with a diagnosis of
OP as a matter of routine. The vitamin D levels of all
patients, tested in blood as ng/mL, were recorded on
the patient registration form. The present study as-
sesses the frequency of fibromyalgia and other asso-
ciated factors in patients with OP, and evaluates any
association between the fibromyalgia frequency and
vitamin D levels.

STATISTICAL ANALYSIS

Descriptive statistics of data are given as mean, stan-
dard deviation, frequency, and percentage values.
The normality assumption of the quantitative data
was checked with the Shapiro-Wilk test. In the com-
parison of the two groups, the independent sample t-
test was used for the variables with normal
distribution, while the Mann-Whitney U test was
used for the variables that did not provide the nor-
mality assumption. The relationships between cate-
gorical variables were examined with the Pearson
chi-square test. Logistic regression analysis was per-
formed to understand whether age, marital status, ed-
ucation level, BMI, and BMD are risk factors for the
development of fibromyalgia in postmenopausal os-
teoporotic women. Statistical analyses were done by
using IBM SPSS Statistics 25.0 (IBM SPSS Statis-
tics for Windows, Version 25.0. Armonk, NY: IBM
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Corp.) package program. The level of significance
was determined as 0.05 in all analyzes.

I RESULTS

Of the 68 postmenopausal osteoporotic women in the
study, 23 had fibromyalgia (33.8%). The mean age
of the patients was 63.82+10.154 years. Twenty five
patients had a chronic disease (hypertension n=13, di-
abetes mellitus n=10, asthma n=1, Vogt-Koyanagi-
Harada syndrome n=1) The sociodemographic data
of the patients are summarized in Table 1.

The mean femoral T score of the patients was -
1.90+0.840, vertebral fractures were present in 11.8%
(n=8) of the patients, and vitamin D levels were lower
than 20 ng/mL in 40 of the patients (58.8%), between
20 and 30 ng/mL in 23 (33.8%) and above 30 ng/m in
5(7.4%).

No significant differences were noted in the age,
height, weight, education level, marital status, BMI,
age of menopause and menarche, or the total BMD
values in L1-L4 and the femurs of those diagnosed
and not diagnosed with fibromyalgia (p>0.05). Sig-
nificant differences were noted between the femur
neck T-scores and femur neck BMDs of those diag-
nosed and not diagnosed with fibromyalgia (Table 2).
The femoral T score was found to be higher in pa-
tients with fibromyalgia.

Furthermore, no significant difference was noted
in the age, height, body weight, education level, mar-

TABLE 1: Sociodemographic data of patients.
n=68 (%)
Age 63.82+£10.154
Marital status
Married 54 (79.4)
Single 14 (20.6)
Job
Active worker 3{4.4)
Not worker 65 (95.6)
Education
Not education 12 (17.6)
Primary school 46 (67.6)
High school 10 (14.7)
Chronic disease
Yes 25 (36.8)
No 43 (83.2)
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TABLE 2: Comparison of the data of patients with fibromyalgia.

FMS-(X+SD) FMS+(X£SD) All patients (X+SD) p value
Age (years) 64.89+10.91 61.74+8.32 63.82+10.15 0.229
Height (meters) 1.56+0.07 1.57+0.06 1.56+0.06 0.310
Weight {kg) 64210.09 62.78+7.02 63.59+9.13 0.607
BMI 26.46+4.27 25.42+3.04 26.11+3.91 0.321
Menopause age 48.02+6.21 47.39+4.93 47.815.78 0.528
Menarche age 12.67+1.10 12.83+1.26 12.7241.15 0.494
250HD (ng/mL) 20.22+10.05 18.2626.14 19.56+8.92 0.943
L1-L4 T score -2.27+1.82 -2.16+1.24 -2.23+1.63 0.541
L1-L4 BMD 0.85£0.11 0.91£0.10 0.87£0.11 0.082
Femoral neck T score 2-.38+0.60 -2.0+0.62 -2.25+0.63 0.016*
Femoral neck BMD 0.710.08 0.7620.08 0.73£0.09 0.018*
Femur total T score -2.03+0.73 -1.64+0.98 -1.90+0.84 0.157
Femur total BMD 0.77£0.19 0.8420.20 0.79£0.20 0.083

*p<0.05 value was considered significant, Mann-Whitney U test; FMS: Fibromyalgia syndrome; SD: Standard deviation; BMI: Body mass index; BMD: Bone mineral density.

ital status, BMI, age of menopause and menarche, or
total BMD values at L1-L4 and the femurs of those
with low (<20 ng/mL) and normal (>20 ng/mL) vita-
min D levels (p>0.05). All eight patients identified
with osteoporotic fractures had low recorded vitamin
D levels (Table 3).

No significant association was found between
low vitamin D levels and the frequency of fi-
bromyalgia (p=0.806) (Table 4). Furthermore, no sig-
nificant difference was found between those with
vitamin D levels of >30 ng/mL, 20-30 ng/m and <20

TABLE 3: Comparison of the data of those with normal and
low vitamin D levels.

250HD>20 ng/mL  250HD<20 ng/mL  p value

Age 62.18+10.90 64.98+9.57 0.267
Height 1.57+0.08 1.56+0.05 0.583
Weight 65.64+10.38 62.15+7.97 0.121
BMI 26.85+4.92 25.5942.97 0.529
Menopause age 47.36+6.54 48.13+5.25 0.970
Menarche age 12.75+1.35 12.70+1.02 0.969
L1-L4 T score -2.08+1.41 -2.34+1.79 0.296
L1-L4 BMD 0.89+0.10 0.85+0.12 0.231
Femoral neck T score  -2.33+0.62 -2.20+0.65 0.625
Femoral neck BMD 0.72+0.09 0.74+0.09 0.376
Femur total T score -1.99+0.66 -1.84+0.95 0.667
Femur total T BMD 0.81+0.28 0.78+0.11 0.400
Osteoporotic fracture 0 8 (%20) 0.012*

*p<0.05 value was considered significant, Mann-Whitney U test;
BMI: Body mass index; BMD: Bone mineral density.
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TABLE 4: Comparison of fibromyalgia frequency between
those with normal and low vitamin D.

250HD (ng/mL) FMS-n (%) FMS+n (%)
Normal (>20 ng/mL) 19 (42.2) 9(39.1)
Low (<20 ng/mL) 26 (57.8) 14 (60.9)

Pearson-chi-square p=0.806; FMS: Fibromyalgia syndrome.

in terms of the incidence of fibromyalgia (p=0.794)
(Table 5).

The factors affecting FMS were evaluated using
the logistic regression and stepwise regression (back-
ward) methods, and the femoral neck T score was
found to be significant in predicting the presence of
FMS (p=0.028; odds ratio=2.688), with a one-unit in-
crease in femoral neck T score leading to a 2.68-fold
increase in the risk of development of FMS.

I DISCUSSION

FMS is a chronic pain syndrome characterized by
widespread, persistent pain that lasts more than 3
months without an evident organic lesion. FMS has
been considered controversial throughout history due
to its validity as a diagnosis being constantly in ques-
tion. Most patients diagnosed with FMS are females.
FMS has been associated with multiple conditions,
including irritable bowel and psychiatric disorders.
Pathogenesis of FMS involves both genetic and en-
vironmental factors.’
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TABLE 5: Comparison of vitamin D level and the presence of
fibromyalgia.

250HD (ng/mL) FMS-n (%) FMS+n (%)

<20 ng/mL 26 (57.8) 14 (60.9)

20-30 ng/mL 15 (33.3) 8(34.8)

>30 ng/mL 4(8.9) 1(4.3)

Pearson-chi-square p=0.794; FMS: Fibromyalgia syndrome.

Bianchi et al. reported in their study that 40% of
all patients with OP had depressive symptoms.'® OP
has been further linked to pain, fractures, deformities,
functional loss, loss of social functioning (between
the individual and their family) and lack of social
communication, all of which can be associated with
depression.'!

The prevalence of fibromyalgia in the general
population is approximately 1 to 5%, with female
predominance, and it is also more prevalent in pa-
tients over 50 years old.” It can be suggested that the
prevalence of fibromyalgia is increased in patients
with OP (33.8%) when compared to the normal pop-
ulation in our study. In a study similar to our study,
while FMS was seen in 5% of women in the normal
population, it was seen in 19% of postmenopausal os-
teoporotic women. '

A relevant number of epidemiological studies
have suggested the potential role of vitamin D in
order to maintain or improve muscle strength and
function, physical performance, and preserve inde-
pendence in older people."® Vitamin D levels were
found to be lower in patients with postmenopausal
FMS than in the control group in a previous study.'
Matthana reported in their study that 61 of 100
women with FMS had vitamin D deficiencies, and
the symptoms improved after vitamin D replacement
in 42 women when the blood level of 25(OH)D was
above 30 ng/mL, with an even greater improvement
in symptoms when the blood level of 25(OH)D was
above 50 ng/mL." Quality of life was assessed using
the SF-36 in a study of 74 patients with low vitamin
D levels and fibromyalgia in a study in which one
group was given a placebo and the other was given
vitamin D, and quality of life improved considerably
in the group given vitamin D.'®
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A review suggests that vitamin D deficiency is
frequently observed in FMS patients, and supple-
mentation with vitamin D can be proposed to reduce
musculoskeletal pain and improve the quality of life
in vitamin D-deficient subjects with FMS.> However,
in the present study, an evaluation of the patients di-
agnosed with OP revealed no significant difference
in the vitamin D levels of the patients with and with-
out fibromyalgia.

Previous studies have shown that FMS is asso-
ciated with low level of physical activity and exer-
cise, which may lead to an increased risk of OP.
However, studies of BMD in fibromyalgia have
shown conflicting results. At lumbar spine (L2-L4),
BMD is significantly decreased in patients with FMS
compared with controls with pooled MD of -0.02
(95% confidence interval -0.03 t0-0.01, p
value=0.003, I’=0%). At femoral neck, BMD is not
significantly decreased in patients with FMS com-
pared with controls with pooled MD of 0.01 (95%
confidence interval -0.02 to 0.01, p value=0.23,
1=0%).""

In another study, females with FM had lumbar
spine and hip BMD results similar to controls who
were matched with them for age, menopausal status,
and OP risk factors.'®

Similarly, in the present study, while there was
no difference in the total BMD values of L1-L4 or
the femur, a significant difference was noted between
the patients with and without fibromyalgia in femoral
neck T scores and femoral neck BMD (femoral T
score was found to be higher in patients with fi-
bromyalgia).

In a study conducted among 1,311 community-
dwelling older men and women of the Longitudinal
Aging Study Amsterdam, an ongoing multidisci-
plinary cohort study, serum 25(OH)D was deter-
mined using a competitive protein binding assay.
Fractures were assessed during six years of follow-
up. The data were analyzed using Cox proportional
hazards model. Serum 25(OH)D levels below or
equal to 12 ng/mL were associated with an increased
fracture risk in persons aged 65-75 years.'? Similarly,
all 8 patients with osteoporotic vertebral fractures
were found to have low vitamin D levels in our study.
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The limitations of the study are the relatively
small number of patients and the lack of re-evalua-
tion after vitamin D replacement. Further studies in-
volving larger numbers of patients who are
reevaluated after undergoing vitamin D replacement
therapy are required.

I CONCLUSION

There was a greater prevalence of fibromyalgia in pa-
tients with OP in the present study, although no sig-
nificant association was identified between vitamin
D levels and the presence of fibromyalgia in the pa-
tients with OP. Considering the complexity of the

etiopathogenesis of fibromyalgia, many factors other
than vitamin D levels should be kept in mind.
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