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Fibromyalgia Syndrome and Vitiligo: A Novel Association
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ABSTRACT

Objectives: This study aims to assess the relationship between fibromyalgia syndrome (FMS) and vitiligo in Iraqi patients and evaluate the predictors 
of this relationship, if present.
Patients and methods: The case-control study included 100 Iraqi patients (46 males, 54 females; mean age 30.4±14 years; range 15 to 65 years) with 
vitiligo and 200 age- and sex-matched healthy controls (74 males, 126 females; mean age 30.3±9.4 years; range 15 to 62 years). Baseline characteristics 
of patients and controls were recorded. The 2012 Canadian Guidelines criteria were used for the diagnosis of FMS and applied to all patients and 
controls.
Results: Prevalence of FMS in vitiligo patients and controls was 12% and 7%, respectively (p=0.15, odds ratio=1.8, 95% confidence interval=0.8-4.08). 
FMS symptoms in vitiligo patients were fatigue (46%), diffuse body pain (34%), sleep disturbance (33%), cognitive dysfunction (30%), and mood 
disorders (23%), while visceral involvements were central nervous system (52%), skin (35%), gastrointestinal tract (32%), cardiovascular system-
respiratory system (16%), genitourinary tract (8%), and ear nose throat (7%). Of vitiligo patients, FMS was significantly more common among females 
(22.2%) compared to none among males (0%) (p<0.05). Prevalence of FMS was restricted to female sex only and a significantly higher prevalence 
rate of FMS was found among female vitiligo patients (22.2%) compared to controls (9.5%). Receiving phototherapy significantly increased the risk 
of having FMS by 5 times compared to female patients not receiving phototherapy. Use of any steroid reduced the risk of having FMS by 2.5 times 
(inverse of odds ratio=0.4) among females patients (p>0/05). No significant association was found between FMS in vitiligo patients and age, disease 
duration, type of vitiligo, use of any immunosuppressant and Body Mass Index (p>0.05).
Conclusion: Fibromyalgia syndrome was more prevalent in vitiligo patients compared to controls, which was clinically important but statistically not 
significant. There was a significant association between FMS in vitiligo patients and female sex, severe form of vitiligo, and receiving phototherapy. 
This may suggest that early diagnosis of FMS in vitiligo patients may help in early treatment and subsequently improve patients’ quality of life.
Keywords: Rheumatoid arthritis; disease activity score 28; fibromyalgia; short form survey-36.

Fibromyalgia syndrome is a common, highly 
disabling syndrome characterized by chronic 
widespread pain, fatigue, problems in sleep, 
memory, and mood changes.1 The etiology of 
FMS remains unknown. Research highlights 
some of the biochemical, metabolic, and 
immunoregulatory abnormalities associated with 
FMS.2 Vitiligo is an acquired pigment disorder 
in which depigmented macules result from the 
loss of melanocytes from the involved regions 
of skin and hair.3 There are many theories 
concerned with the pathogenesis of vitiligo 

including the neural theory and neuropeptides,4 
the autoimmune hypothesis, the reactive oxygen 
species model, zinc-a2-glycoprotein deficiency 
hypothesis, viral theory, intrinsic theory and 
biochemical, molecular and cellular alterations 
accounting for loss of functioning melanocytes in 
vitiligo.5

Although FMS is generally regarded as a 
non-inflammatory and non-autoimmune 
disease,6 there are numerous studies confirming 
the high prevalence of FMS among patients 
with autoimmune diseases like systemic lupus 
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erythematosus in Iraq7 and the world,8 rheumatoid 
arthritis,9 psoriatic arthritis,10 autoimmune thyroid 
disease,11 and Behçet's disease.12 Some studies 
have investigated FMS incidence in dermatologic 
disorders such as psoriasis13 and chronic urticaria.14

The FMS syndrome is known to cause functional 
disability and have a negative impact on patient's 
quality of life (QoL).15 Moreover, depression and/or 
anxiety are important parameters in criteria for 
diagnosis of FMS.16 Vitiligo is associated with 
high psychiatric comorbidity, major depression, 
anxiety and adjustment disorder with a negative 
effect on QoL,17 with emotional stress reported 
as a precipitating factor for many patients with 
vitiligo.18 Because FMS and vitiligo share a 
common pathophysiology and relationship with 
autoimmunity, psychiatric comorbidity and 
functional disability; this may suggest the presence 
of a link between FMS and vitiligo.

To our knowledge, there is no previous study 
on the relationship between FMS and vitiligo. 
Therefore, in this study, we aimed to assess the 
relationship between FMS and vitiligo in Iraqi 
patients and to evaluate the predictors of this 
relationship, if present.

PATIENTS AND METHODS

This case control study was conducted at 
the Department of Dermatology and Unit of 
Rheumatology in Baghdad Teaching Hospital 
between September 2015 and May 2016. The study 
protocol was approved by the Ethics Committee 
of Baghdad University, College of Medicine and 
Medical Department. A written informed consent 
was obtained from each participant. The study 
was conducted in accordance with the principles 
of the Declaration of Helsinki.

The study included 100 Iraqi patients 
(46 males, 54 females; mean age 30.4±14 years; 
range 15 to 65 years) with vitiligo and 200 age- 
and sex-matched healthy controls (74 males, 
126 females; mean age 30.3±9.4 years; range 
15 to 62 years). Patients were excluded if they 
were younger than 15 years or had evidences of 
overlapping connective tissue disease, comorbid 
diseases, or pregnancy.

Data entry of patients was performed using 
a paper clinical research form (CRF) through 

interview and questionnaires and another paper 
CRF for control participants. Questionnaires 
for patients with vitiligo and controls included 
information on age, sex, employment, and 
marriage status. We measured Body Mass Index 
(BMI) according to the equation BMI=weight/
height.2 Patients with vitiligo were fully assessed 
for their disease including parameters such as 
type, duration, and severity of disease, which had 
been measured according to the rule of nines.

The 2012 Canadian Guidelines criteria were 
used for the diagnosis of FMS16 and applied 
to all vitiligo patients and healthy controls. 
Participants were questioned about the presence 
of chronic wide spread pain for at least three 
months, FMS-associated features; fatigue, sleep 
disturbances, cognition changes (poor memory) 
and mood changes (depression or anxiety) with 
any somatic changes (visceral) such as central 
nervous system (CNS), cardiovascular/respiratory 
system, gastrointestinal tract (GIT), genitourinary 
tract (GUT), ear nose throat (ENT) or skin 
symptoms.

Blood sample was obtained for the 
measurement of hemoglobin, white blood cell 
count, platelet count, erythrocyte sedimentation 
rate, blood urea, serum creatinine, serum glutamic 
oxaloacetic transaminase, serum glutamic pyruvic 
transaminase, serum alkaline phosphatase, serum 
calcium level, thyroid stimulating hormone and 
antinuclear antibody if indicated to rule out other 
diseases that may mimicking or accompanying 
FMS.

Statistical analysis

Statistical analyses were performed using 
IBM SPSS version 23.0 (IBM Corp., Armonk, 
NY, USA) Microsoft Excel 2016. Compliance 
of quantitative random variables with normal 
distribution was analyzed using the Kolmogorov-
Smirnov test. All the outcome (response) variables 
were normally distributed variables. Such variables 
were described by mean, standard deviation 
and standard error. The difference in mean 
between two groups was assessed by t-test. An 
association between two categorical variables 
was explored by cross-tabulation. The statistical 
significance of such associations was assessed by 
chi-square test. Fisher’s exact significance testing 
was used to explore cross-tabulation between two 
dichotomous variables, when the conditions for 
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a valid Chi-square test were not met (expected 
frequencies in less than 20% of cells being less 
than 5). An estimate was considered statistically 
significant if its p value was less than an alpha level 
of significance of 0.05. To measure the strength of 
the association between two categorical variables, 
such as the presence of certain risk factors and 
disease status, the odds ratio (OR) was used. 
For example, OR for the association between 
FMS having vitiligo equals the ratio of the odds 
of having FMS versus lacking it among cases to 
the similar odds among controls. The statistical 
significance of the measured OR was assessed by 
a special chi-square formula.

RESULTS

Mean BMI in FMS patients and controls was 
26.1±4.6 kg/m2 and 25.8±4.2 kg/m2, respectively 
(p=0.54). The females constituted 54% of patients 
and 63% of controls (p=0.13). There were no 
statistically significant differences in mean age, 
BMI, and sex between patients and controls.

As shown in Figure 1, an obviously higher 
proportion of patients with vitiligo (12%) had a 
verified diagnosis of FMS compared to controls 
(7%), but the difference observed failed to reach the 
level of statistical significance in the total sample. 
Vitiligo increased the risk of having FMS by 81%.

The diagnosis of FMS was significantly more 
common among females with vitiligo (22.2%) 

compared to none among males with vitiligo (0%)
(p<0.05). Therefore, a sex stratified analysis was 
performed for the association between vitiligo 
and FMS. When the case-control difference in 
prevalence rate of FMS was restricted to female 
sex only, a significantly higher prevalence rate 
of FMS was found among patients with vitiligo 
(22.2%) compared to controls (9.5%). The risk 
of having FMS among patients with vitiligo was 
significantly increased by 2.71 times compared 
to controls among females. Among males, on the 
other hand, no statistically significant difference 
in prevalence of FMS was observed between 
patients with vitiligo and controls (Table 1).

All the tested features were either significantly 
or obviously more frequent among patients with 

Figure 1. Prevalence of fibromyalgia syndrome between 
in vitiligo and healthy controls. FMS: Fibromyalgia syndrome; 
OR: Odd ratio; CI: Confidence interval; NS: Not significant.
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Table 1. Risk of having selected features for vitiligo patients compared to healthy controls

Positive features
Diffuse pain 41 20.5 34 34.0 0.011 2 1.17-3.42
Fatigue 44 22.0 46 46.0 <0.001* 3 1.8-5.06
Nonrestorative sleep 44 22.0 33 33.0 0.04* 1.75 1.02-2.98
Cognitive dysfunction 45 22.5 30 30.0 0.16 1.48 0.86-2.54
Mood disorders 27 13.5 23 23.0 0.037* 1.91 1.03-3.55

Pain-related somatic symptoms      
Central nervous system symptoms 43 21.5 52 52.0 <0.001* 4 2.36-6.64
Cardiovascular system symptoms 6 3.0 16 16.0 <0.001* 6.2 2.33-16.29
Gastrointestinal tract symptoms 33 16.5 32 32.0 0.002* 2.4 1.36-4.18
Genitourinary tract symptoms 8 4.0 8 8.0 0.15 2.1 0.76-5.74
Ear nose throat symptoms 9 4.5 7 7.0 0.36 1.6 0.58-4.42
Skin symptoms 20 10.0 35 35.0 <0.001* 4.85 2.61-8.99

* Significant p value; OR: Odds ratio.

 Study group

 Healthy  Vitiligo  95% Confidence
 controls (n=200) patients (n=100)   interval

 n % n % p OR OR
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vitiligo compared to controls (Table 1). The risk of 
having cognitive dysfunction, nonrestorative sleep 
or mood disorders was increased by 48%, 75% 
and 91%, respectively, among patients compared 
to controls. The risk of complaining of diffuse 
pain among patients with vitiligo was two times 
higher than that of controls. Vitiligo patients had 
a three times higher risk of complaining of fatigue 
than controls.

Among the pain-related somatic symptoms, 
the strongest association was elicited between 
vitiligo and cardiovascular system (CVS) symptoms 
(OR=6.2). Ranked second in magnitude of 
strength of association was the skin symptoms. 
Vitiligo significantly increased the risk of having 
skin symptoms by 4.85 times compared to 
controls. The risk of CNS symptoms, ranked third 
in this list, was increased by four times compared 
to healthy controls. In addition, the risk of GIT 
and GUT symptoms was increased by more than 
two times in patients with vitiligo. Finally, the 
risk of having ENT symptoms was increased by 
only 60% among vitiligo patients compared to 
controls.

Since none of the males with vitiligo had FMS, 
the association between selected characteristics 
and FMS was tested only among female patients 
with vitiligo. A severe form of vitiligo among 

females significantly increased the risk of having 
FMS by 15 times compared to females with mild to 
moderate severity of vitiligo (Table 2). In addition, 
receiving phototherapy significantly increased the 
risk of having FMS by five times compared to 
females not receiving phototherapy. The use of 
steroids reduced the risk of having FMS by 2.5 times 
(inverse of OR=0.4) among females with vitiligo. 
However, the risk estimate was not statistically 
significant. The use of immunosuppressants had 
no statistically significant association with the risk 
of having FMS.

The highest prevalence rate of FMS was 
observed among female vitiligo patients aged 
25-44 years (35%) and the lowest rate was for 
those older than 45 years (0%) (Table 3). The 
association between age and FMS among female 
vitiligo patients was not statistically significant. 
BMI showed no statistically significant association 
with FMS. Increased vitiligo disease duration was 
associated with higher prevalence rate of FMS 
(30.4% among those with 10+ years of disease 
duration compared to 14.3% among those with 
<2 years of disease duration). The association 
between disease duration and FMS among 
female patients with vitiligo was not statistically 
significant. All FMS diagnoses observed among 
females were non-segmental/generalized form 

Table 2. Risk of having fibromyalgia syndrome for vitiligo patients compared to healthy controls stratified by selected 
variables

Females only     0.022*
Negative 114 90.5 42 77.8   Reference
Positive 12 9.5 12 22.2      2.71 1.13-6.51

Males only     0.52
Negative 72 97.3 46 100.0    
Positive 2 2.7 0 0.0  ** **

Severity of vitiligo     <0.001*
Mild/moderate 35 90.9 3 9.1   Reference
Severe 7 43.8 9 56.3  15 3.2-69.8

Steroid     0.31
Negative 3 60 2 40   Reference
Positive 39 79.6 10 20.4  0.4 0.06-2.62

Immunosuppressant                                                                               1
Negative 16 80 4 20   Reference
Positive 26 76.5 8 23.5  1.23 0.32-4.76

Phototherapy     0.039*                      
Negative 21 91.3 2 8.7   Reference   
Positive 21 67.7 10 32.3  5.00 0.98-25.63

* p<0.05; ** Can not be calculated; OR: Odds ratio.

 Healthy controls Vitiligo patients
 (n=200) (n=100)

 n % n % p OR 95% Confidence interval
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of the disease (26.7%) compared to none among 
other disease forms (universal/focal/acrofacial). 
The association between disease form and 
presence of FMS among female patients with 
vitiligo also failed to reach the level of statistical 
significance.

DISCUSSION

To the best of our knowledge, this is the first study 
to assess the relationship between FMS and vitiligo 
in Iraqi patients and show a higher prevalence of 
FMS in patients compared to controls.

The possible mechanisms of FMS in vitiligo 
may be related to: (i) association of FMS with 
autoimmune diseases and vitiligo,7-11,19-21 
(ii) triggering by physical trauma, psychological 
distress or emotional trauma,3,15,22 (iii) depression 
and/or anxiety, which were reported to be increased 
in FMS and vitiligo,16,23 (iv) genetic, neural theory, 
and neuropeptides, which were strongly implicated 
in pathogenesis of FMS and vitiligo.4,24 

In this study, the prevalence of FMS in vitiligo 
patients was 12% compared to 7% of controls 
(OR=1.81, p=0.15), although the result was not 
statistically significant but clinically important. On 
the other hand, there is a study that showed that 
vitiligo was present in 1% of FMS patients and 2% 
of control group.25

Considering FMS symptoms, we detected 
diffuse pain in 34% of vitiligo patients (OR=2) 

with no comparable previous reports. Fatigue was 
shown in 46% and sleep disturbances in 33%, 
which were comparable to the study by Karelson 
et al.,26 which demonstrated 41% for asthenia and 
fatigue and 30% for sleep disturbance in vitiligo 
patients, and exceeded the results in the study of 
Sharma et al.27 who showed that 20% of vitiligo 
patients had sleep disturbance.

In the present study, mood disorders (anxiety 
and depression) was found in 23% among 
vitiligo patients compared to controls’ 13.5%, 
which was comparable to the study by Karia et 
al.28 who reported 8% for anxiety and 20% for 
depression.

Cognitive dysfunction (poor memory) was 
shown in 30% of vitiligo patients compared to the 
22.5% of controls.

Regarding somatic symptoms, the strongest 
association was elicited between vitiligo and 
CVS symptoms in 16% (OR=6.2, p=0.001). 
Vitiligo significantly increased the risk of having 
skin symptoms by 4.85 times in 35% compared 
to controls. The risk of CNS symptoms were 
increased by four times (52%) compared to 
controls (21.5%). In addition, the gastrointestinal 
and GUTs symptoms were detected in 32% and 
8%, respectively, which were increased by more 
than 2 times in patients with vitiligo compared to 
controls. Finally, the risk of having ENT symptoms 
in 7% was increased by only 60% among vitiligo 
patients compared to controls.

Table 3. Prevalence of fibromyalgia syndrome among female patients with vitiligo by selected variables

Age group (year)                      0.13
<25 22 81.5 5 18.5
25-44 13 65.0 7 35.0
45+ 7 100.0 0 0.0

Body Mass Index categories (kg/m2)                     0.55
Normal (<25) 19 79.2 5 20.8
Overweight (25-29.9) 15 83.3 3 16.7
Obese (30+) 8 66.7 4 33.3

Disease duration (year)                   0.45
<2 6 85.7 1 14.3
(2-9) 20 83.3 4 16.7
10+ 16 69.6 7 30.4
Type of depigmentation                      0.18
Universal/focal/acrofacial 9 100.0 0 0.0
Nonsegmental/generalized 33 73.3 12 26.7

FMS: Fibromyalgia syndrome.

 FMS negative FMS positive

 n % n % p
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In light of our findings, we may state that 
in general, all individual FMS parameters were 
detected more commonly in vitiligo patients 
compared to controls, while the results were 
not statistically significant but were clinically 
important.

An interesting observation in our study was 
FMS being significantly more common among 
females with vitiligo (22.2%) compared to none 
among males with vitiligo (0%). Therefore, a 
sex stratified analysis was performed for the 
association between vitiligo and FMS, restricting 
the difference in prevalence of FMS to female sex 
only.

In the current study, the highest prevalence of 
FMS was observed among female vitiligo patients 
aged 25-44 years (35%) and the lowest rate was 
for those older than 45 years (0%). However, this 
association was not statistically significant.

We demonstrated that 56.3% of female vitiligo 
patients had the severe form, which significantly 
increased the risk of having FMS by 15 times 
compared to females with mild or moderate 
severity vitiligo (9.1%).

In this study, all FMS diagnoses observed 
among females were non-segmental/generalized 
form of the disease (26.7%) compared to none 
among other disease forms. This association 
failed to reach the level of statistical significance 
possibly because of our small sample size.

Furthermore, we detected an association 
between increased vitiligo disease duration and 
higher prevalence of FMS, although it was not 
statistically significant.

Females with severe vitiligo who received 
phototherapy had higher risk of having FMS. 
Our study showed that the rate of receiving 
phototherapy was 32.3% compared to 8.7% 
for not receiving it. Receiving phototherapy 
significantly increased the risk of having FMS by 
five times. The explanation behind this may be 
related to the administration of phototherapy for 
the severe form of vitiligo.

In this study, the use of steroids reduced 
the risk of having FMS by 2.5 times (inverse of 
OR=0.4) among females with vitiligo; however, 
the association was not statistically significant 
possibly because of our small sample size.

Body Mass Index showed no obvious or 
statistically significant association with FMS in 
contrast to another study that reported that 
obesity was associated with an increased risk of 
FMS.29 This may be explained by the difference 
in demographic features of the study population 
and small sample size.

The main limitation of our study is the small 
sample size due to the short period of the study. 
Therefore, studies with larger sample size and 
longer disease duration are required to further 
validate the findings of this study.

In conclusion, the prevalence of FMS in a 
sample of Iraqi patients with vitiligo was 12%. 
The FMS symptoms in vitiligo patients were 
obviously more common than controls. There 
was a significant association between FMS in 
vitiligo patients and female sex, severe form 
of vitiligo, and receiving phototherapy. There 
was no significant association between FMS in 
vitiligo patients and age, disease duration, type 
of vitiligo, use of any immunosuppressant or 
BMI. This may suggest that early diagnosis and 
monitoring of FMS in vitiligo patients may help 
in early management and subsequently improve 
patients’ QoL.

Declaration of conflicting interests

The authors declared no conflicts of interest with 
respect to the authorship and/or publication of this 
article.

Funding

The authors received no financial support for the 
research and/or authorship of this article.

REFERENCES

1.  Kim SC, Landon JE, Lee YC. Patterns of health 
care utilization related to initiation of amitriptyline, 
duloxetine, gabapentin or pregabalin in fibromyalgia. 
Arthritis Res Ther 2015;17:18.

2.  Jahan F, Nanji K, Qidwai W, Qasim R. Fibromyalgia 
syndrome: an overview of pathophysiology, diagnosis 
and management. Oman Med J 2012;27:192-5.

3.  Oiso N, Suzuki T, Wataya-Kaneda M, Tanemura 
A, Tanioka M, Fujimoto T, et al. Guidelines for 
the diagnosis and treatment of vitiligo in Japan. 
J Dermatol 2013;40:344-54.

4.  Laddha NC, Dwivedi M, Mansuri MS, Gani AR, 
Ansarullah M, Ramachandran AV, et al. Vitiligo: 



Arch Rheumatol180

interplay between oxidative stress and immune 
system. Exp Dermatol. 2013;22:245-50.

5.  Mohammed GF, Gomaa AH, Al-Dhubaibi MS. 
Highlights in pathogenesis of vitiligo. World J Clin 
Cases 2015;3:221-30.

6.  Buskila D, Sarzi-Puttini P. Fibromyalgia and 
autoimmune diseases: the pain behind autoimmunity. 
Isr Med Assoc J 2008;10:77-8.

7. Al-Rawi ZS, Badran HA, Gorial FI. Fibromyalgia 
syndrome among iraqi patients with systemic lupus 
erythematosus: a case control study. IOSR-JDMS 
2015;14:93-6.

8.  Wolfe F, Petri M, Alarcón GS, Goldman J, Chakravarty 
EF, Katz RS, et al. Fibromyalgia, systemic lupus 
erythematosus (SLE), and evaluation of SLE activity. 
J Rheumatol 2009;36:82-8.

9.  Coury F, Rossat A, Tebib A, Letroublon MC, 
Gagnard A, Fantino B, et al. Rheumatoid arthritis 
and fibromyalgia: a frequent unrelated association 
complicating disease management. J Rheumatol 
2009;36:58-62.

10.  Magrey MN, Antonelli M, James N, Khan MA. High 
frequency of fibromyalgia in patients with psoriatic 
arthritis: a pilot study. Arthritis 2013;2013:762921.

11.  Soy M, Guldiken S, Arikan E, Altun BU, Tugrul 
A. Frequency of rheumatic diseases in patients 
with autoimmune thyroid disease. Rheumatol Int 
2007;27:575-7.

12.  Melikoglu M, Melikoglu MA. The prevalence of 
fibromyalgia in patients with Behçet's disease and 
its relation with disease activity. Rheumatol Int 
2013;33:1219-22.

13. Al-Bidri KZ, Salman HA, Al-HassanYo, Hasan MS. 
Fibromyalgia Syndrome in a sample of Iraqi patients 
with psoriasis. J Fac Med Baghdad  2014;56:49-52.

14.	 Gözübüyüko¤ullar	A,	Onan	DT,	Allı	N.	Fibromyalgia	
syndrome in chronic urticaria patients. Turk Derm 
2014;48:215-8.

15.  Turkyilmaz AK, Kurt EE, Karkucak M, Capkin E. 
Sociodemographic characteristics, clinical signs and 
quality of life in patients with fibromyalgia. Eurasian J 
Med 2012;44:88-93.

16.  Fitzcharles MA, Ste-Marie PA, Goldenberg DL, Pereira 
JX, Abbey S, Choinière M, et al. 2012 Canadian 
Guidelines for the diagnosis and management of 
fibromyalgia syndrome: executive summary. Pain Res 
Manag 2013;18:119-26.

17. Aradhya SS, Manjunath K, Kasturi, Somaiah S. 
Quality of life and psychosocial impact of vitiligo in 
Indian patients. Pigment International 2015;2:28-33.

18.  Osman AM, Elkordufani Y, Abdullah MA. 
The psychological impact of vitiligo in adult 
Sudanese patients. Afr J Psychiatry (Johannesbg) 
2009;12:284-6.

19. Sharquie KE, Elethawi AM. Common Hypopigmented 
Skin Disorders in Baghdad Teaching hospital. Iraqi J 
Comm Med 2011;24:258-60

20.  González E, Elorza J, Failde I. Fibromyalgia and 
psychiatric comorbidity: their effect on the quality of 
life patients. Actas Esp Psiquiatr 2010;38:295-300.

21.  Gawkrodger DJ, Ormerod AD, Shaw L, Mauri-Sole 
I, Whitton ME, Watts MJ, et al. Guideline for the 
diagnosis and management of vitiligo. Br J Dermatol 
2008;159:1051-76.

22.		Kutlubay	 Z,	 Karaku	 Ö,	 Engin	 B,	 Serdaro¤lu	 S.	
Vitiligo as an autoimmune disease. J Turk Acad 
Dermatol 2012;6:1262.

23.  Cakit BD, Taskin S, Nacir B, Unlu I, Genc H, 
Erdem HR. Comorbidity of fibromyalgia and 
cervical myofascial pain syndrome. Clin Rheumatol 
2010;29:405-11.

24.  Bellato E, Marini E, Castoldi F, Barbasetti N, Mattei L, 
Bonasia DE, et al. Fibromyalgia syndrome: etiology, 
pathogenesis, diagnosis, and treatment. Pain Res 
Treat 2012;2012:426130.

25. Erdogan HK, Sas S, Acer E, Bulur I, Altunay 
IK, Erdem HR. Cutaneous findings in fibromyalgia 
syndrome and their effect on quality of life. Derm-
Sinica 2016;34:131-4.

26.  Karelson M, Silm H, Kingo K. Quality of life and 
emotional state in vitiligo in an Estonian sample: 
comparison with psoriasis and healthy controls. Acta 
Derm Venereol 2013;93:446-50.

27.  Sharma N, Koranne RV, Singh RK. Psychiatric 
morbidity in psoriasis and vitiligo: a comparative 
study. J Dermatol 2001;28:419-23.

28. Karia S, Sousa AD, Shah N, Sonavane S, Bharati A. 
Psychological Morbidity in Vitiligo-A Case Control 
Study. JPD 2015;2:1-4.

29.  Mork PJ, Vasseljen O, Nilsen TI. Association between 
physical exercise, body mass index, and risk of 
fibromyalgia: longitudinal data from the Norwegian 
Nord-Trøndelag Health Study. Arthritis Care Res 
(Hoboken) 2010;62:611-7.


