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Chronic Renal Failure and Fibromyalgia

Fibromyalgia Prevalence and its Association with Laboratory 
Parameters in Patients with Chronic Renal Failure

 A B S T R A C T  
Backround:  This study aimed to evaluate the prevalence of fibromyalgia syn-
drome in patients with chronic renal failure  and evaluate the association of 
this syndrome with gender, age, hemodialysis , and laboratory parameters.
Patients and Method: The study was designed as cross-sectional prospective 
clinical study. A total of 135 patients with chronic renal failure were included 
in the study; 65 of the patients participating in the study were randomly se-
lected from the ones who were diagnosed with grade 3–4 chronic renal fail-
ure and were under clinical follow-up. 
Results: Of the 135 patients who participated in the study, 74 (55.8%) were 
female and 61 (45.2%) were male. Eighteen of the seventy (25.7%) patients 
who were diagnosed with fibromyalgia syndrome were in the hemodialysis 
group and 12/65 (18.4%) were in the predialysis group. The Fibromyalgia im-
pact questionnaire  result was 66.2 ± 15.01 in the dialysis group (N = 18) and 
65.45 ± 4.17 in the predialysis group (N = 12). In the predialysis group, low vi-
tamin D (p= 0.000), high acute-phase reactant (p= 0.00) and high uric acid 
levels (p=0,001) were detected. Statistically significant high thyroid-stimu-
lating hormone and aspartate aminotransferase values were found with the 
presence of  fibromyalgia syndrome in both the groups. The logistic regres-
sion analysis (analysis of variance) revealed that vitamin D had a high predic-
tive value for the presence of fibromyalgia syndrome in the predialysis group 
(beta = 0.42, p= 0.001, confidence interval 0.41).
Conclusion: Systemic disorders such as hypothyroidism, vitamin D deficien-
cy, and inflammation may also contribute to the development of fibromyal-
gia syndrome in chronic renal failure patients.
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IntRoduCtIon

Fibromyalgia syndrome (FMS) is a condition charac-
terized by high levels of pain, sleep disturbance, and 
fatigue combined with a general increase in mem-
ory disturbances leading to psychological distress   
(1). It negatively affects life quality and has not been 
studied well in specific patient populations. 
Chronic renal failure (CRF) may be associated with 
FMS due to symptoms such as pain and sleep dis-
turbance, insomnia, depression, anxiety, and restless 
legs syndrome. A small number of clinical trials have 
evaluated the relationship between FMS prevalence 

and laboratory parameters in CRF or hemodialysis 
(HD) patients [1].
The objective of this study was to evaluate the prev-
alence of FMS in patients with CRF and evaluate the 
association of this syndrome with gender, age, HD, 
and laboratory parameters

MAteRIAL and Method

A total of 135 (74 female/61 male) patients with 
CRF were included in this study; 65 of the patients 
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participating in the study were randomly select-
ed from the ones who were diagnosed with stages 
3–4 CRF and were under a clinical follow-up (predi-
alysis group). Seventy of these patients were select-
ed from the ones who had CRF and had been un-
dergoing HD at a hemodialysis clinic at a Research 
and Training Hospital twice a week. The age, gen-
der, body mass index (BMI), HD duration, comor-
bid systemic disease, Visual analog scale (VAS) for 
pain, and laboratory parameters of each partici-
pant were recorded. Each patient was questioned 
for FMS-related symptoms and diagnosed based 
on American College of Rheumatology 2010 crite-
ria. In all patients, erythrocyte sedimentation rate 
(ESR), C-reactive protein (CRP), 25’(OH) vitamin D, 
parathyroid hormone (PTH), calcium (Ca), phospho-
rus (P), alkaline phosphatase (ALP), aspartate amino-
transferase (AST), and thyroid-stimulating hormone 
(TSH) values were recorded. Moreover, patients who 
were diagnosed with FMS were asked to fill in the 
Fibromyalgia Impact Questionnaire (FIQ). 

FIQ score means low under 25, below average be-
tween 26-50, average to high between 50-69 and 
severe higher than 70.  The higher your total score, 
the more impact fibromyalgia is having on your life.
IBM SPSS 21.0 for Windows (IBM Corp., NY, USA) 
statistical package program was used for evalu-
ating the data. Explanatory statistics of the study 
were shown as mean± standard deviation for con-
tinuous data, and categorical variables were also 
shown as frequency and percentage. Data suitabil-
ity of the normal distribution was analyzed by the 
Kolmogorov Smirnov test, and the homogeneous 
distribution of variances was also evaluated by  his-
tograms. Nominal demographic data of the patients 
were compared using the chi-square test. Normal 
distribution was assessed using the t test, and the 
Mann–Whitney U test was used for non-normal dis-
tribution. For predictive analysis, we used the logis-
tic regression test.  A P value less than 0.05 was con-
sidered statistically significant.

ResuLts

Of the 135 patients who participated in the study, 74 (55.8%) were female and 61 (45.2%) were male. Age dis-
tribution was 59.5 ± 13.1 years in the dialysis group and 51.5 ± 10.9 years in the predialysis group.
The distribution of FMS patients in both  groups are shown in Table 1.

 Group FMS presence (N,%) Yes FMS presence (N,%) No

Dialysis 18/25.7% 52/74.3%

Predialysis 12/18.4% 53/81.6%

Total 30/22.2% 105/77.8%

 Abreviations: FMS: Fibromyalgia syndrome

table 1. Prevalence of FMS in predialysis and dialysis groups

 Eighteen of the seventy (25.7%) patients who were diagnosed with FMS were in the HD group and 12/65 
(18.4%) were in the predialysis group. The FIQ result was 66.2 ± 15.01 in the dialysis group (N = 18) and 
65.45 ± 4.17 in the predialysis group (N = 12), with no statistically significant difference (P= 0.80). Further, 
48.6% of the patients had been undergoing dialysis for 5 or more years (Table 2). 

Table 2. Percentage distribution of dialysis time

 Time  <1 year  1-3 year  3–5 years
 

 >5 years

Dialysis group (N,%)

Total, N= 70  14/20%                                       19/27.1%                                      3/4.3%                                        34/48.6%

All parameters for both the groups are given in Table 3. 
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As a result, vitamin D level in both the groups were 
16.8 ± 9.5 ng/mL (20–30 ng/mL) in HD and 14.4 ± 7.6 
ng/mL (20–30 ng/mL) in the predialysis group.
When both groups were compared in terms of all pa-
rameters, BMI, VAS, TSH, and AST were found to be 
high in the predialysis group, whereas ESR, CRP, PTH, 
ALP, and P were high in the dialysis group. No signifi-
cant differences in vitamin D, FMS presence, FIQ, and 
Ca values were observed between groups.

When the predialysis group was divided into two 
groups according to the presence of FMS, significant 
differences were found in several parameters such 
as VAS (p= 0,000), ESR (p= 0,000), CRP (p= 0,001), vi-
tamin D (p= 0.001), TSH (p= 0.37), and uric acid (P= 
0.001). VAS, ESR, CRP, ALP, P, uric acid, and TSH values 
were high in the FMS group, but the vitamin D level 
was significantly low (Table 4 and Figure 1). 

Table 3. Comparison of study data in the predialysis and dialysis groups

Dialysis group Predialysis group

Age (year) 59.52±13.1 51.56±10.98

BMI (kg/m2) 24.19±4.17 27.63±2.5

VAS (cm) 3.88±3.34 6.24±1.66

ESR (mm/h) 58.33±30.42 22.43±9.42

CRP (mgr/L) 1.04±1.47 1.84±1.37

Vit D (ng/mL) 16.88±9.57 14.43±7.64

PTH (pg/mL) 543.26±553.5 85.38±57.9

Ca (mg/dL) 8.47±0.73 8.64±0.59

Urıc acid (mg/dL) 6.58±1.02 5.30±1.41

AST (U/L) 15.27±11.4 19.26±7.74

P (mg/dL) 5.63±1.31 4.53±0.83

TSH  (µU/ml) 1.98±1.47 2.80±1.19

ALP (U/L) 187.34±206.7 75.36±27.26

FIQ 66.29±15.01 65.45±4.17

Abbreviations: BMI: Body mass index; VAS: Visual analog scale; ESR: Erythrocyte sedimentation rate CRP: C-reactive protein; PTH: 

Parathyroid hormone; ALP: Alkalene phosphatase; AST: Aspartate aminotransferase  FIQ: Fibromyalgia impact questionnaire; TSH: 

Thyroid stimulant hormone

Table 4. Comparison of study data in predialysis patients according to the presence of FMS

FMS, yes (mean±std) FMS, no (mean±std)

Age (year) 52.72±10 50.97±11.5

BMI (kg/m2) 28.61±2.43 27.13±2.42

VAS (cm) 7.77±0.61 5.46±1.48

ESR (mm/h) 28.86±7.27 19.13±8.72

CRP (mg/L) 2.65±1.59 1.43±1.06

Vit D (ng/mL) 8.87±3.70 17.27±7.6

PTH (pg/mL) 102.09±41.6 76.83±63.41

Ca (mg/dL) 8.62±0.71 8.65±0.52

P (mg/dL) 4.94±0.57 4.32±0.86

ALP (U/L) 90.45±25.96 67.65±24.8

Uric acid (mg/dL) 6.09±1.2 4.89±1.34

AST (U/L) 20.59±7.18 18.58±8.01

FIQ 65.45±4.17

TSH  (µU/ml) 2.91±1.16 2.74±1.22

Abbreviations: FMS: Fibromyalgia syndrome; BMI: Body mass index; VAS: Visual analog scale; ESR: Erythrocyte sedimentation rate 

CRP: C-reactive protein; PTH: Parathyroid hormone; ALP: Alkalene phosphatase; AST: Aspartate aminotransferase 
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Figure 1. FMS prevalence and vitamin D level distribution 

graph in the predialysis group.

The logistic regression analysis revealed that the vi-
tamin D level in the predialysis group had a high pre-
dictive value for the presence of FMS (beta = 0.42, 
p= 0.001; confidence interval 0.41). VAS (p= 0.000), 
AST (p= 0.004), and TSH (P= 0.040) values were sig-
nificantly high in the FMS group when the dialysis 
group was evaluated for FMS presence. Vitamin D, 
PTH, and other parameters were not significantly 
different.

dIsCussIon

FMS is a chronic pain syndrome mainly affecting fe-
males. It is a major health issue because its preva-
lence is high (around 2%) and it has a large impact 
on life quality in patients [1, 2]. Moreover, it is still a 
controversial disease owing to disputes concerning 
its etiology, pathogenesis, and classification.
The relationship between pain and psychiatric dis-
orders, as well as sleep disorders, is complex and 
bidirectional in FMS. Distress and sleep disorders 
can either be a cause or a consequence of pain [3]. 
Individuals with chronic systemic disease complain 
about having shorter and restless sleep compared 
with healthy people. These sleep disorders worsen 
the subjective symptoms of FMS.
CRF may cause sleep disturbances such as insomnia, 
insufficient sleep, sleep apnea, or restless legs syn-
drome. Sleep disturbance increases the pain sen-
sation and reduces the life quality. In particular, ac-
companying psychiatric comorbidities (depression 
and anxiety) also contribute to the sleep distur-
bance. A number of common complaints are similar 

to FMS symptoms in CRF patients [4,5].
CRF is an important health problem worldwide. Its 
treatment causes a heavy burden on patients and 
their families. Daily life limitations can worsen the 
situation and affect the life quality [6]. The combina-
tion of CRF and HD with FMS has been the subject 
of research. The presence of FMS may worsen life 
quality in patients with this combination. Therefore, 
patients with CRF should be carefully examined for 
accompanying FMS symptoms, and the underlying 
causes should be investigated [7,8].
Leblebici et al. found that the prevalence of FMS in 
Turkish HD patients was 9% (higher than the nor-
mal population) [7]. They also found an association 
between this prevalence and several other factors 
such as sleep disturbance, fatigue, education level, 
and cognitive symptoms. They did not find any dif-
ference in laboratory parameters. Yucetürk et al9. 
and Couto et al. [10] showed that the FMS preva-
lence in HD patients was similar to that in the gen-
eral population. They also reported that no labora-
tory parameters were correlated with FMS frequen-
cy. The study by Samimmaqham et al. showed that 
FMS was correlated with sleep deprivation and de-
pression in HD patients more than that in the nor-
mal population [11].
The FMS prevalence in the present study was high 
compared with that of the normal population. Low 
vitamin D and high acute-phase reactant levels in 
the predialysis group and high TSH values in both 
two groups were associated with the presence of 
FMS due to laboratory parameters.
Low calciferol level and FMS are the two most com-
mon concerns in recent years, and both cause chron-
ic pain. Other than pain complaints, vitamin D levels 
can also affect the FMS symptoms such as anxiety, 
depression, and sleep disturbances. Highly frequent 
and long-term generalized muscle and bone pain 
are associated with low 25(OH) vitamin D levels, 
and these cases can often be diagnosed with FMS. 
Cholecalciferol deficiency has been shown to be as-
sociated with sleep–wake disorder. Increased pain 
rate was associated with sleep deficiency and inter-
leukin-6, an inflammatory marker that is known to 
increase in people with 25(OH) vitamin D deficien-
cy [1].
Recent evidence supports that FMS may be asso-
ciated with inflammation and endothelial dysfunc-
tion [12]. Chilcot et al.13 observed a modest correla-
tion between elevated CRP levels and depressive 
symptoms in HD patients. ESR and CRP values were 



© 2017 Acta Medica. All rights reserved.16  

Chronic Renal Failure and Fibromyalgia

 R E F E R E N C E S  

[1] Samimagham H, Haghighi A, Tayebi M,et al.  Prevalence 
of fibromyalgia in hemodialysis patients. Iran J Kidney Dis. 
2014 May;8(3):236-9.

[2] Suk JH, Lee JH, Kim JM. Association between thyroid auto-
immunity and fibromyalgia. Exp Clin Endocrinol Diabetes. 
2012 Jul;120(7):401-4. doi: 10.1055/s-0032-1309008. Epub 
2012 Apr 27.

[3] Parish JM. Sleep-related problems in common medical 
conditions. Chest. 2009 Feb;135(2):563-72. doi: 10.1378/
chest.08-0934.

[4] Preljevic VT, Østhus TB, Sandvik L, et al. Psychiatric disor-
ders, body mass index and C-reactive protein in dialysis 
patients. Gen Hosp Psychiatry. 2011 Sep-Oct;33(5):454-61. 
doi: 10.1016/j.genhosppsych.2011.06.010. Epub 2011 Aug 
9.

[5] Maung S, Sara AE, Cohen D, et al. Sleep disturbance and 
depressive affect in patients treated with haemodialysis. J 
Ren Care. 2016 Dec 21. doi: 10.1111/jorc.12188. [Epub ahead 
of print]

[6] Okpechi IG, Nthite T, Swanepoel CR. Health-related quali-
ty of life in patients on hemodialysis and peritoneal dialy-
sis. Saudi J Kidney Dis Transpl. 2013 May;24(3):519-26.

[7] Leblebici B, Özelsancak R, Yılmaz EE, et al. Fibromyalgia 
syndrome in Turkish hemodialysis patients. Hemodial Int. 
2016 Jan;20(1):106-10. doi: 10.1111/hdi.12332. Epub 2015 Jul 
22.

[8] Otaghi M, Bastami M, Borji M, et al.  The Effect of Continuous 
Care Model on the Sleep Quality of Hemodialysis Patients. 
Nephrourol Mon. 2016 Mar 19;8(3):e35467. doi: 10.5812/
numonthly.35467. eCollection 2016.

[9] Yuceturk TE, Yucel AE, Yuceturk H, et al. Fibromyalgia: its 
prevalence in haemodialysis patients and its relationships 
with clinical and laboratory parameters. Nephrol Dial 
Transplant. 2005 Nov;20(11):2485-8. Epub 2005 Jul 26.

[10] Couto CI, Natour J, Carvalho AB. Fibromyalgia: its prev-
alence and impact on the quality of life on a hemodia-
lyzed population. Hemodial Int. 2008 Jan;12(1):66-72. doi: 
10.1111/j.1542-4758.2008.00243.x.

[11] Maafi AA, Ghavidel-Parsa B, Haghdoost A,et al.  Serum 
Vitamin D Status in Iranian Fibromyalgia Patients: ac-
cording to the Symptom Severity and Illness Invalidation. 
Korean J Pain. 2016 Jul;29(3):172-8. doi: 10.3344/
kjp.2016.29.3.172. Epub 2016 Jul 1.

[12] Erkmen Uyar M, Sezer S, Bal Z, et al. Fibromyalgia and 
its clinical relevance in renal transplant recipients. 
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subject of future investigation.
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the presence of FMS in both the HD and predialysis 
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similar clinical symptoms and concomitant disease.
Although no significant association between FMS 
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that individuals with hyperparathyroidism or hypo-
thyroidism in this study might have been misdiag-
nosed with FMS due to similar clinical symptoms. 
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Fatigue is a common symptom of end-stage renal 

failure [18]. Chronic fatigue in FMS is one of the most 
common complaints due to restless sleep. Somatic 
symptoms are also common in HD patients. Their 
causes are often unknown, and the treatment is un-
successful [19]. The study by Barret et al. [20] aimed 
to establish a relationship between psychological 
and clinical factors. It showed a significant associ-
ation of each somatic symptom with affection and 
life quality. Fatigue, itching, sleep disturbance, and 
cramps were found to be strongly associated with 
poor affection scores. Physical and mental param-
eters in dialysis patients were also associated with 
PTH level, duration of dialysis, task-coping, and 
working status [21].

 
ConCLusIon

CRF is a disease that negatively affects life quality. 
CRF patients usually have a close relation with FMS 
symptoms such as pain, chronic fatigue, sleep dis-
turbance, psychiatric comorbidities (depression and 
anxiety), and restless legs syndrome. Moreover, var-
ious systemic disorders such as hypothyroidism, vi-
tamin D deficiency, and inflammation may also con-
tribute to the development of FMS. Therefore, ne-
phrologists should consider the possibility of FMS in 
CRF patients. 
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