
Bone Mineral Density and Depression in Premenopausal 
Women with Primary Fibromyalgia Syndrome

Primer Fibromiyaljili Premenopozal Kad nlarda Kemik Mineral 
Yo unlu u ve Depresyon

Abstract

Objective: Sedentary lifestyle, depression and lack of physical 

activity may lead to a decrease in bone mineral density (BMD) in 

patients with fibromyalgia syndrome (FMS). The aim of this study 

was to evaluate the role of FMS in the development of 

osteoporosis and the impact of depression on the BMD. 

Materials and Methods: Fifty premenopausal women with a 

diagnosis of FMS according to the American College of 

Rheumatology (ACR) criteria and 40 premenopausal healthy 

controls were included in the study. A structured form was 

prepared covering demographic characteristics of the subjects. 

The severity of pain, disease activity and depression level were 

evaluated by Visual Analog Scale (VAS), Fibromyalgia Impact 

Questionnaire (FIQ) and Beck Depression Inventory (BDI), 

respectively. Lumbar spine and left femoral neck BMD values 

were determined by dual energy X-ray absorptiometry (DEXA).

Results: There was no difference between patients and controls 

according to age, body mass index and duration of education 

(p>0.05). BMD values in the lumbar vertebrae were significantly 

lower in the FMS group than in the controls (p<0.05). The BMD 

score was not different between the patients with a depression 

score higher or lower than the cut-off point (p>0.05). There were 

no correlations among BMD, age, and BDI, VAS, and FIQ scores 

(p>0.05). 

Conclusion: We found that BMD of the lumbar vertebrae was 

lower in FMS patients than in the control group. We detected 

that depression has no significant impact on BMD.
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Özet

Amaç: Fibromiyaljili (FMS) hastalarda, sedanter yaşam tarzı, 

depresyon ve azalmış fiziksel aktivite kemik mineral yoğunluğu-

nun (KMY) azalmasına yol açabilir. Çalışmamızın amacı; FMS’nin 

osteoporoz açısından risk faktörü olup olmadığını ve bu hasta-

larda depresyonun KMY’ye etkisini araştırmaktı. 

Yöntem ve Gereçler: ACR tanı kriterlerine göre FMS tanısı alan 

50 premenopozal kadın hasta ve 40 sağlıklı premenopozal 

kadın kontrol çalışmaya alındı. Olgulara demografik özellikleri-

ni içeren yapılandırılmış bir form dolduruldu. Ağrı şiddeti 

Görsel Analog Skala (GAS) ile, hastalık aktivitesi Fibromiyalji 

Etki Sorgulaması (FES) ve depresyon düzeyi Beck Depresyon 

Ölçeği (BDÖ) ile değerlendirildi. Hastalar BDÖ kesme puanına 

göre iki gruba ayrıldı. KMY lomber omurga ve femur boynun-

dan dual  enerji X-ray absorbsiyometri (DEXA) ile ölçüldü. 

Bulgular: Hastalar ile kontrol grubu arasında yaş, vücut kitle 

indeksi ve eğitim süresi açısından fark saptanmadı (p>0.05). 

Lomber bölge KMY değerleri FMS grubunda anlamlı derecede 

düşük bulundu (p<0.05). Depresyon skoru kesme puanının 

üstündeki hastalarda, kesme puanının altındaki hastalarla kar-

şılaştırıldığında KMY farklı değildi (p>0.05). KMY ile yaş, Beck 

skoru, ağrı şiddeti ve FES skoru arasında anlamlı korelasyon 

yoktu (p>0.05).

Sonuç: Fibromiyaljili hastalarda lomber bölgede KMY’i kontrol-

lerden düşük bulduk. Bu hastalarda depresyonun KMY’i etkile-

mediğini tespit ettik. (Turk J Rheumatol 2010; 25: 105-9)
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depresyon

Al›nd›¤› Tarih: 18.07.2008 Kabul Tarihi: 16.09.2008

Original Article 105

Address for Correspondence: Dr. Ye im Akyol, Ondokuz May s Üniversitesi T p Fakültesi, Fiziksel T p ve Rehabilitasyon Anabilim Dal , Samsun, Turkey 
Phone: +90 362 312 19 19 E-mail: yesimakyol@yahoo.com

doi: 10.5152/tjr.2010.12

Berna Tander, Ye im Akyol, Dilek Durmu , Gamze Alayl , K vanç Cengiz,
 lker lhanl , Yasemin Ulus, Ferhan Cantürk

Ondokuz May s Üniversitesi T p Fakültesi, Fiziksel T p ve Rehabilitasyon Anabilim Dal , Samsun, Turkey



Introduction

Fibromyalgia syndrome (FMS) is a non-articular 

rheumatism disorder characterized by widespread 

musculoskeletal pain, uncertain etiology, increased 

tenderness in multiple points, sleep disturbances, 

decreased pain threshold and several symptoms 

including fatigue (1,2). FMS is common in the age group 

30 to 60 years. Eighty-five to ninety percent of patients 

are women, and the prevalence in females was reported 

to be 3.2% in society (3).

 Previous studies have shown that several psychiatric 

disorders such as depression, anxiety and somatoform 

disorders are present in patients with FMS (4,5). Insomnia, 

anxiety and depression negatively affect the metabolism 

of muscle. Fatigue, pain and decreased physical activity 

are frequently observed and can lead to decreased muscle 

strength and aerobic endurance (6-8).

Osteoporosis (OP) is a systemic skeletal disease 

characterized by low bone mass and micro-architectural 

deterioration of bone tissue with correspondingly 

increased bone fragility (9). In recent years, there has 

been a dramatic increase in the number of studies 

investigating chronic rheumatic diseases as a cause of OP 

(10,11). Depression, decreased physical activity and 

decreased muscle condition have been shown as risk 

factors for the development of OP (12-14). The few 

studies investigating the relationship between FMS and 

OP and the risk of OP development in patients with FMS 

have reported contradictory results (11,15). In patients 

with FMS, other co-factors related with OP are also 

present, such as depression, decreased physical activity, 

and especially the sedentary lifestyle. Therefore, it is not 

clear whether FMS per se is an independent risk factor for 

OP. The purpose of this study was to determine whether 

FMS is a risk factor for OP and the effect of depression in 

these patients on the bone mineral density (BMD).

Materials and Methods

Fifty premenopausal female patients with a diagnosis 

of FMS according to the American College of 

Rheumatology (ACR) 1990 criteria (1) and 40 

premenopausal female healthy controls were enrolled in 

this study. Those with an associated disorder that could 

affect bone metabolism (hypogonadism, hyperthyroidism, 

hyperparathyroidism, multiple myeloma, diabetes 

mellitus, etc.), history of medication known to cause 

osteoporosis (glucocorticoids, methotrexate, diuretics, 

aluminum- and magnesium-containing anti-acid, etc.), 

history of previous surgery and premature menopause, as 

well as those who were immobile for an extended period, 

who had spinal surgery or any fracture, and smokers and 

alcohol users were not included in the study. Informed 

written consent was obtained. Patients and the control 

group completed a structured form including age, height, 

weight, body mass index (BMI), training duration, 

educational status, occupation, and marital status.

The global pain of the patients was assessed by visual 

analogue scale (VAS) pain score (0–100 mm, with higher 

scores indicating more pain). Tender points were 

determined with digital palpation. Disease severity was 

determined with the Turkish version of the Fibromyalgia 

Impact Questionnaire (FIQ), the validity and reliability of 

which were previously shown (16,17). Depression was 

assessed with Beck Depression Inventory (BDI). The BDI is 

a 21-item test presented in multiple-choice format that 

purports to measure the presence and degree of 

depression. Responses are made on a four-point, 

minimally anchored scale, ranging from 0 to 3, with 3 

representing the most severe symptoms. The test was 

defined with a cut-off score of 17 (18, 19).

Full blood count, erythrocyte sedimentation rate, liver, 

kidney and thyroid function tests, calcium, phosphorus, 

alkaline phosphatase, and parathyroid hormone were 

studied in the serum of all patients. BMD measurement 

was performed with DEXA (dual energy X-ray 

absorptiometry) method (NORLAND Excel, USA) at lumbar 

spine (L2-L4) anteroposterior and left hip (femoral neck). 

Bone loss was defined according to the conventional 

World Health Organization (WHO) definition (20). 

Statistical analysis

Statistical analyses were performed with SPSS 11.0 for 

Windows. Normality analyses were made with Shapiro–

Wilks test. Data showing a normal distribution were 

expressed with mean value±standard deviation (SD) and 

data without normal distribution (phosphorus, alkaline 

phosphatase, parathyroid hormone values) were expressed 

with median (minimum-maximum). To compare two 

groups, Mann-Whitney U test and Student t test were 

used. For correlation between results, the Pearson’s 

correlation coefficient and Spearman’s correlation 

coefficient were determined. The sociodemographic 

characteristics of the groups were evaluated by chi-square 

test. P values less than 0.05 were considered statistically 

significant.

Results 

The mean age of the patients was 42.04±1.22 and of 

the control group was 37.44±1.16 years. All cases were 

women in the premenopausal period. The 

sociodemographic and clinical data of the patient and 

control groups are shown in Tables 1 and 2. There were no 

significant differences in the sociodemographic 

characteristics between controls and patients (p>0.05). 

The mean duration of illness was 3.93±4.24 years, median 

pain VAS was 7.02±1.74 and tender point number was 

14.58±2.52. Median FIQ and mean BDI scores were 

63.04±9.8 and 15.68±8.27, respectively. BMD values, 

laboratory parameters, and normal/osteopenic/ 

osteoporosis percentages according to T scores of the 

patients and control subjects are given in Table 3.
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We found that L2-4 T scores and L2-4 BMD values 

were significantly lower in the patient group compared 

to the control group (p<0.05). While we detected OP 

development in 4 patients (8%), there were no signs of 

OP in the control group. Sixteen (32%) patients were 

detected as osteopenic. Patients were separated into 

two groups according to the BDI cut-off score as Group 

I patients ( 17) and Group II ( 16). There was no 

significant difference in BMD measurements between 

the two groups according to the depression levels 

(p>0.05) (Table 4). Furthermore, there was no significant 

correlation between BMD values (lumbar and femoral) 

and other parameters such as age, BDI, FIQ and the VAS 

pain score (p>0.05) (Table 5).
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Tab le 1. The sociodemographic characteristics of patients 
with fibromyalgia and the control group (Mean± SD) 

 FMS Control p

 (n=50) (n=40) 

Age (year) 42.04±1.22 37.44±1.16 >0.05

Height (cm) 159.86±0.62 160.86±0.93 >0.05

Weight (kg) 66.17±1.50 64.07±1.52 >0.05

BMI 25.91±0.65 24.61±0.63 >0.05

Education (year) 9.35±0.58 9.63±0.69 >0.05

Disease duration (year) 3.93±4.24 - -

Pain (VAS)  7.02±1.74 - -

Tender point count (0-18) 14.58±2.52 - -

FIQ score (0-100) 63.04±9.8 - -

BDI score (0-63) 15.68±8:27 - -

FMS: Fibromyalgia syndrome, BMI: Body mass index, VAS: Visual analogue 

scale, FIQ: Fibromyalgia Impact Questionnaire, BDI: Beck Depression Inventory

Mean±SD: Mean±standard deviation 

Tab le 2. Educational level, profession and marital status of 

patients with fibromyalgia and the control group

  FMS Control p

  (n=50) (n=40)

Occupation distribution n (%)   >0.05

 Housewife 31 (62) 22 (55)

 Retired 6 (12) 2 (5.0)

 State employee 3 (6) 1 (2.5)

 Worker 10 (20) 15 (37.5)

Education n (%)   >0.05

 Primary school 17 (34) 15 (37.5) 

 Middle-High school 20 (40) 14 (35.0)

 University 13 (26) 11 (27.5)

Marital status n (%)  >0.05

 Married 42 (84) 31 (77.5)

 Single 8 (16) 9 (22.5)

Tab le 3. Laboratory parameters and bone mineral densitometry values in patients with fibromyalgia and the control group

   FMS  Control p

  (n=50) (n=40) 

Phosphorus (mg/dl) 3.50 (1.81-4.72) 3.72 (2.48-4.50) >0.05

ALP (IU/L)  151 (95-298) 149.5 (95-247) >0.05

PTH (pg/ml) 56.8 (16-136) 60.85 (19-77) >0.05

Calcium (mg/dl) 9.67±0.08 9.52±0.06 >0.05

L2-4 T score  -0.60±0.17 0.25±0.19 <0.05

L2-4 Z score 0.07±0.14 0.46±0.18 >0.05

L2-4 BMD (g/cm2)  1.00±0.02 1.08±0.02 <0.05

FN T score -0.07±0.05 0.41±0.14 >0.05

FN Z score 0.43±0.12 0.80±0.15 >0.05

FN BMD (g/cm2) 0.87±0.02 0.92±0.02 >0.05

WHO classification n (%)

Normal 30 (60) 33 (82.5) <0.05

Osteopenia 16 (32) 7 (17.5)

Osteoporosis 4 (8) - 

ALP: Alkaline phosphatase, PTH: Parathyroid hormone, BMD:  Bone mineral density, FN: Femoral neck

Values show mean±SD or median (min-max)



Discussion 

Fibromyalgia syndrome is known to accompany 

depression, and depression has also been reported as a 

risk factor for OP (21, 22). A regular exercise habit 

certainly has a primary role in protection from OP (23). 

However, the majority of FMS patients do not exercise 

regularly and their physical fitness is low. This suggests 

that FMS patients are at risk in terms of OP. 

In our study, we found that BMD values and T scores 

of the lumbar spine in patients with FMS were significantly 

lower than in healthy controls, but no significant 

differences were detected in femur neck BMD values. On 

the basis of lumbar spine BMD, we determined 4 patients 

with OP and 16 patients with osteopenia. These results 

were significantly different from healthy subjects. Erdal 

et al. (24) found low lumbar spine BMD values in 38 

patients with FMS compared to 20 healthy control 

subjects, in agreement with our present study results; 

however, their hip BMD values were also significantly 

lower in the patient group. In another study, Swezey et 

al. (11) found low lumbar spine BMD values in patients 

with FMS compared to control subjects, and they 

suggested that factors like lifestyle and the presence of 

comorbid depression may have an influence on the 

development of OP in these patients. 

In a study of patients with FMS, forearm BMD values 

were found to be lower compared to control subjects; 

their vitamin D levels were also significantly lower. The 

authors suggested that there was no need for routine 

BMD measurement in these patients but that they should 

be carefully questioned about the intake of vitamin D and 

their vitamin D levels should be monitored (25). Zerahn et 

al. (26) measured BMD in 116 premenopausal women 

with FMS and 141 healthy control subjects with calcaneal 

ultrasound and they found no significant differences 

between the two groups. In another study, Jensen et al. 

(27) found that the lumbar spine and hip BMD values in 

patients with FMS were similar to control subjects; 

however, they found a negative correlation between BMD 

values and the severity of illness and pain. In the present 

study, BMD values of our patients did not identify a 

correlation with disease activity, age, pain, and depression 

levels. This difference may be a result of the subject group 

chosen, because we evaluated only premenopausal 

women in this study while, to our knowledge, other 

studies included both post- and premenopausal women.

While there are interpersonal differences, the presence 

of depression, a reduction in physical activity and sedentary 

lifestyle are more common in patients with FMS. 

Furthermore, clinical studies showed that depression can 

also cause a decrease in BMD (12, 13, 28). In our study, 

BMD values did not differ in the two groups divided 

according to depression scores. In addition, there was no 

significant correlation between BMD levels and depression 

score. In a similar study done in Turkey, Erdal et al. (24) 

found a negative correlation between depression and 

lumbar vertebrae and femur BMD. Similarly, Yesevi et al. 

(29) reported a negative relationship between depression 

and lumbar spine BMD values.

In our study, the fact that the median BDI score was 

low may be the reason why no correlation was detected. 

However, as the median depression scores were not 

given in these two studies, we are not able to comment 

in this regard.
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Tab le 4. Comparison of BMD values of FMS patients accord-
ing to the depression levels

 Group I Group II p

 (n=24)  (n=26) 

L2-4 T score -0.45±0.21 -0.42±0.21 >0.05

L2-4 Z score 0.15±0.18 0.23±0.18 >0.05

L2-4 BMD (g/cm2) 1.0±0.02 1.04±0.03 >0.05

FN T score 0.12±0.22 -0.04±0.23 >0.05

FN Z score 0.71±0.11 0.45±0.23 >0.05

FN BMD (g/cm2) 0.95±0.02 0.86±0.04 >0.05

Group I: Beck depression score 17

Group II: Beck depression score 16

BMD: Bone mineral density, FN: Femoral neck, L2-4: Lumbar vertebrae 2-4

Values show mean±SD

Tab le 5. Correlations between BMD values and clinical parameters  

  L2-4 T score L2-4 Z score L2-4 BMD FN T score FN Z score FN BMD

    (g/cm2)    (g/cm2)

Age r -0.103 -0.021 -0.233 -0.387 -0.140 -0.120

 p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

Pain (VAS) r 0.004 -0.040 -0.078 0.083 0.070 0.022

 p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

FIQ r -0.051 -0.109 -0.094 0.046 0.152 0.003

 p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

BDI r -0.202 -0.228 -0.268 -0.093 -0.043 0.012

 p >0.05 >0.05 >0.05 >0.05 >0.05 >0.05

L2-4: Lumbar vertebrae 2-4, FN: Femoral neck, VAS: Visual analogue scale, FIQ: Fibromyalgia Impact Questionnaire, BDI: Beck Depression Inventory 



The main handicap of our study is that bone formation 

and resorption markers and vitamin D levels were not 

evaluated. There are only a few studies about BMD values 

and the presence of OP in FMS patients, and the results 

are conflicting. We can say that FMS may be a risk factor 

for OP. An early nutrition program rich in calcium and 

vitamin D, appropriate exercise protocols, and medical 

treatment should be considered in these patients in terms 

of preventing OP development. The conflicting results of 

studies on this issue highlight the need for more extensive 

studies in large populations. 
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