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Abstract
We evaluated whether patients who meet the survey criteria for fibromyalgia suffer from a 
higher rate of sexual dysfunction and sleep disorders compared to those without fibromyal-
gia. While 54 of the participants were patients diagnosed with fibromyalgia, the remaining 
41 made up the healthy control group of the study. The patients were given four differ-
ent sets of questionnaires: the Pittsburgh Sleep Quality Index (PSQI), Revised Fibromyal-
gia Impact Questionnaire, Beck Depression Inventory (BDI) and Female Sexual Function 
Index (FSFI) in order to evaluate sleep function, fibromyalgia disease severity, depression 
status and sexual function. We found a mean FSFI score of 19.29 ± 3.35 in the women 
with FMS and 25.88 ± 2.47 in the control group. The participants with FMS suffered from 
higher depression rates compared to participants in the healthy group. With PSQI score > 5 
indicating the presence of a sleep disorder, sleep disorders were detected in 66.6% of 
women with FMS and 39.3% without FMS. In the Spearman correlation analysis, weak 
negative correlation was found between the PSQI and FSFI values (r = − 0.213; p = 0.076). 
In contrast, a positive correlation was detected between the FSFI and RFIQ (r = 0.578; 
p = < 0.001). Finally, a negative correlation was detected between FSFI and BDI values 
(r = − 0.509; p < 0.001). Therefore, physicians who investigate the fibromyalgia syndrome 
in their routine practice to take the negative effects of sexual dysfunction on female patients 
into consideration.
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Introduction

Fibromyalgia syndrome (FMS), which affects about 2–8% of the population, is character-
ized by chronic widespread pain (CWP), allodynia (a pain due to a stimulus which does 
not normally provoke pain), sleep disturbance, functional bladder problems and numbness 
[1–3]. A female to male incidence ratio is somewhere between 7:1 and 9:1 [1]. FMS may 
cause functional disability and have a significantly negative effect on quality of life [3]. 
The prevalence of FMS increases with age and it is especially more frequent at or near 
menopause.

FMS is associated with substantial physical and psychological impairment, reduced 
quality of life and a spectrum of sexual problems [4, 5]. In patients with chronic fatigue 
syndrome, Blazquez et  al. reported a higher incidence of sexual dysfunction, which is 
defined as a change in a phase of the sexual activity that can culminate in frustration, pain 
and a reduction in the number of sexual intercourses. He also reported a higher number of 
cognitive, neurological and neurovegetative symptoms concomitant to fibromyalgia [6, 7].

Sex is a human activity that improves quality of life and has positive psychological and 
social effects. There are several recorded causes of sexual dysfunction, including physical 
and psychiatric disorders [8]. Accumulating evidence from studies with samples of fibro-
myalgia patients has shown the significant association between sexual dysfunction and 
sleep disturbance. FMS with sleep disorders and depression leads to a deterioration in the 
sexual life of both female and male patients, and sexual dysfunction has been shown to be 
more frequent in patients with FMS than in control groups [9, 10]. Based on the results of 
previous studies, depression, anxiety, fatigue and widespread pain are the leading causa-
tive factors of sexual dysfunction in patients with FMS [11, 12]. While the mechanisms 
are unclear, they appear to involve the hypothalamus–pituitary–adrenal axis, sexual hor-
mones and cytokines. Depression affects 83.3% patients with FMS and, in Brazil, 67.2% of 
them have depression diagnosed as a comorbidity [13, 14]. Understanding the association 
between sexual dysfunction, sleep disorder, depression and FMS is of importance for the 
development of prevention and treatment strategies. In this context, we evaluated whether 
patients who meet the survey criteria for FMS suffer from a higher rate of sexual dysfunc-
tion and sleep disorders compared to healthy normals.

Materials and Methods

We performed a prospective cross-sectional study with participants who visited our ortho-
pedic clinic. Fifty-four married and sexually active female patients with FMS [diagnosed 
according to the American College of Rheumatology(ACR) criteria] and more than 
6 months of pain [15] were included in the study. The tender points examination was per-
formed at the time of diagnosis on the day of the investigation, in all subjects by a single 
observer. All patients presented with at least 11 tender points, fulfilling the American Col-
lege of Rheumatology criteria. The control group comprised 41 married couples with an 
active sexual life. Inclusion criteria of the control group were as follows: healthy women 
with no complaint of pain during the last 12 months and no use of chronic medication. All 
questionnaires were answered individually without intervention of the spouse. Exclusion 
criteria consisted of presence of pelvic trauma/surgery, urinary incontinence, lower urinary 
tract symptoms, cardiovascular disease, psychiatric problems, use of drugs, and alcohol 
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abuse. We also excluded women who had endocrinological/gynecological diseases and 
who had taken psychotropics. Sexually inactive women were also excluded, as stated in the 
questionnaire (“no activity in the last 4 weeks”). The patients’ age, height, body weight, 
body mass index (BMI), and educational status were recorded. The patients were given 
four different sets of questionnaires: the Pittsburgh Sleep Quality Index (PSQI), Revised 
Fibromyalgia Impact Questionnaire (FIQR), Beck Depression Inventory (BDI) and Female 
Sexual Function Index (FSFI) in order to evaluate sleep function, FM disease severity, 
depression status and sexual function.

The FSFI was employed to assess sexual function and all participating women com-
pleted the FSFI form (translated into Turkish). The FSFI is divided into six main domains: 
desire, arousal, lubrication, orgasm, satisfaction, and pain, with each item scored with a 
5- or 6-point Likert-type scale. The maximum score for each domain is 6, and total FSFI 
scores ranged from 2 to 36, with higher scores indicating better sexual function [16]. A cut-
off total score of ≤ 26.55 on the FSFI is the current standard for diagnosing sexual dysfunc-
tion in women across a wide range of ages (18–74 years) and lifestyles [17]. Furthermore, 
to estimate the presence or sexual difficulty in each domain, a score of 40% or less than the 
maximum value of the desire subscale (≤ 2.4) and a score of less than 60% of the maxi-
mum value of the other five domain subscales (< 3.6) were selected as the cutoff, according 
to the previous report, respectively [18]. Prior to conducting the present study, institutional 
review board approval was obtained and all study participants gave informed consent.

The Revised Fibromyalgia Impact Questionnaire (FIQR) was recently developed by 
Bennett et al. [19] recently in an attempt to correct the limitations of the FIQ, while also 
retaining the essential properties of the original instrument [20, 21]. They developed an 
online and paper-equivalent version of the questionnaire (FIQR). The basic domain struc-
ture of the original instrument of the FIQR in terms of function, overall impact, and sever-
ity of symptoms that are characteristic of FMS are the same as in the FIQ. However, modi-
fied function questions and the questions that measure dyscognition, tenderness, balance, 
and environmental sensitivity, which were not part of the original FIQ, were added in the 
FIQR. Furthermore, some of the problems in the wording, omissions, concepts, and scor-
ing of the original FIQ were corrected in the FIQR. All questions were graded on a 0–10 
numeric scale.

For assessment of the patients’ sleep disorders, we used the PSQI, which is a scale that 
provides information about the type and severity of sleep disorder and sleep quality in the 
last 1 month. All questionnaires were completed under the supervision of a physician and 
19 questions out of a total of 24 questions were answered by the patient, and the remaining 
5 were answered by the partner of the patient. The total scores for the seven subdimen-
sions give the total PSQI score. A total score of 5 and less indicates that the sleep quality is 
“good”. A global PSQI score > 5 is accepted as indicating poor sleep quality [22].

The Beck Depression Inventory (BDI) is a 21-item survey that measures items relating 
to the symptoms of depression such as hopelessness, irritability, cognitive problems, feel-
ings of guilt or being punished, and the presence of physical symptoms, such as fatigue, 
weight loss, and lack of sexual desire [23]. BDI is a depression assessment questionnaire 
that has been validated [23] to use within the Turkish population. For this reason, we 
used the BDI instead of the BDI-II. The scores of the BDI range from 0 to 63; higher 
scores indicate more severe depression. A BDI score < 11 is consistent with the absence of 
depression.

SPSS version 21 (IBM Corp. Released 2012. IBM SPSS Statistics for Windows, 
Armonk, NY: IBM Corp.) was used for data analysis in the present study. The normal dis-
tribution of data was checked using the Kolmogorov–Smirnov test and a comparison was 
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made for each parameter. While the t test was used for normally distributed groups, and 
the Mann–Whitney U test was used for abnormal distribution. Chi square analyses were 
employed for a detailed examination of differences across groups. The one-way ANOVA 
test was used to compare continuous variables and regression analyses were run for com-
paring multiple variables. Pearson’s correlation analysis was applied as the correlation 
analysis. The significance of these tests, in turn, was defined as p ≤ 0.05. Also, Institutional 
Review Board (IRB) approval was obtained from the local committee.

Results

The mean ages were 32.56 ± 4.90 years and 31.53 ± 4.86 years for participants in the study 
and control group, respectively. No statistical differences appeared between the mean ages 
of the two groups (p = 0.535). BMI, duration of marriage,  number of children in each 
group were also similar. Mean BMI level was 26.78 ± 5.10 in study group and 28.15 ± 2.06 
in control group (p = 0.190). Educational status was statistically different between the two 
groups. Participants in the study group, appeared to have a higher educational status com-
pared to participants in the control group. All results were shown in Table 1. Biochemical 
and hormonal parameters were within normal limits in the case of all subjects, and no sig-
nificant difference was found between patients with fibromyalgia and healthy controls.

The present study resulted in a mean FSFI score of 19.29 ± 3.35 in women with FMS 
in contrast to a FSFI score of 25.88 ± 2.47 in the control group. Although this difference 
between the two groups is statistically significant (p < 0.001), a more detailed evaluation 
of the subdomains desire, arousal and lubrication domains did not reveal a statistically sig-
nificant difference. Mean BDI score was 11 (4–16) in women with FMS and 4.5 (0–13) in 

Table 1  The basic characteristics 
of patients with fibromialgia and 
controls

Patients with 
fibromyalgia 
(n = 54)

Patients with 
control (n = 41)

p value

Age (year) 32.56 ± 4.90 31.53 ± 4.86 0.535
BMI(kg/m2) 26.78 ± 5.10 28.15 ± 2.06 0.190
Education (n) 54 41
 No education 3 5
 Primary school 14 16
 High school 22 15
 Academic education 15 5

FSFI (total) 19.29 ± 3.35 25.88 ± 2.47 < 0.001
 Desire 2.40 (1–3) 2.40 (1–4) 0.19
 Arousal 4.80 (2–6) 4.80 (2–6) 0.09
 Lubrication 4.80 (2–6) 4.80 (2–6) 0.30
 Orgasm 2.80 (1–4) 4.20 (2–6) < 0.001
 Satisfaction 2.20 (1–4) 4.60 (2–6) < 0.001
 Pain 3.60 (2–6) 5.20 (4–6) < 0.001

BDI score 11 (8–16) 4.5 (0–13) < 0.001
RFIQ score 69.44 ± 8.31 87 ± 15.79 < 0.001
PSQI score 9 (3–20) 4.5 (1–15) < 0.001
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women without FMS, respectively. Therefore, women diagnosed with FMS suffered from 
depression at higher rates than women in the healthy group (p < 0.001) (Table 1).

On the other hand, mean PSQI score was 9 (3–20) in study group and 4.5 (1–15) in 
control group, respectively (p < 0.001). A PSQI score > 5 indicating the presence of a sleep 
disorder, sleep disorders were detected in 66.6% of women with FMS and 39.3% of women 
without FMS. Also, the median total FSFI score was significantly lower in patients with 
sleep disorders [21.4 (18.9–25.3) vs. 23.2 (21.2–28.4), p < 0.05]. A weak negative correla-
tion was detected between PSQI and FSFI values (r = − 0.213; p = 0.076) in the Spearman 
correlation analysis. In contrast, a positive correlation was found between the FSFI and 
RFIQ (r = 0.578; p = < 0.001) and finally, a negative correlation was determined between 
FSFI and BDI values (r = − 0.509; p < 0.001). Also, no correlation was observed between 
BMI and FSFI total score (r = − 0.067; p = 0.582).

Discussion

This study showed a significant association between sexual dysfunction, depression and 
sleep disorders in FMS patients. The physiopathology of fibromyalgia is very complex and 
possibly involves alterations in the neurotransmitters of pain modulation, thalamic perfu-
sion dysfunction, and changes in the hypo-thalamic-pituitary-adrenal axis. While most 
patients with fibromyalgia complain of chronic fatigue and generalized pain, 25% also have 
major depression at diagnosis and 50% may have a past history of depression [24, 25]. 
Of note, the prevalence of depression is increased in fibromyalgia patients compared to 
medically healthy individuals [26, 27]. Among patients with fibromyalgia, the current and 
12-month prevalence of major depression has been reported to be between 20 and 30% 
in various previous studies, [28, 29] but also from 30 to 80% in other studies [30]. The 
present study, similarly demonstrated a higher BDI score among patients with FMS. In 
contrast to our study, Dogan et al. [31] reported no significant difference in the BDI scores 
between patients with FMS and the control subjects. Depression has the effect of lowering 
the patient’s pain tolerance, so that a noxious stimulus that normally would cause no more 
than a mild discomfort gives rise to pain [24, 32, 33]. This may be related to the low levels 
of pain-inhibiting neurotransmitters such as serotonin, noradrenalin, and endogenous opi-
oid peptides in patients with depression or, alternatively, as a result of their affective disor-
der, such patients may appear to worry that even mild pain is the harbinger of some serious 
illness [34]. This mechanism may, therefore, explain the greater BDI score of our patients 
with fibromyalgia.

In a previous study, researchers showed that the women with depression have high prev-
alence of sexual dysfunction in the reproductive age group [35]. Therefore, sexual dysfunc-
tion may be one of the considerations during the assessment of depression. In our study, we 
similarly found a negative correlation between FSFI score and the BDI score, demonstrat-
ing once again that women with depression with or without fibromyalgia have more sexual 
dysfunction. In a few studies researchers reported a significant association between FMS 
and FSD. However, these studies rely on very small samples and fail to include standard-
ized and validated questionnaires. Unlike these studies, in the present study, we applied The 
Revised Fibromyalgia Impact Questionnaire (FIQR), which was developed by Bennett et al. 
[19] recently in an attempt to correct the limitations of the FIQ and is fully validated. Over-
all, most of the studies suggest that especially arousal levels and orgasmic function seem 
to be decreased in women with FMS. The studies further provide evidence for significantly 
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more pain during intercourse in women with FMS [36–38]. In one of these studies, Shaver 
and colleagues found women with FMS to report significantly more negative changes in 
sexual functioning, including fewer orgasms, decreased arousal and excitement, and more 
pain during intercourse. Interestingly, no differences in desire levels between women with 
FMS and healthy women were observed. Similarly, Aydin and colleagues also found more 
pain complaints during sexual intercourse in FMS patients compared with controls (50 vs. 
16.7%), and several pieces of evidence suggest a higher prevalence of yeast infections and 
vulvodynia (both of which have been suggested as risk factors for sexual pain disorders) in 
women with FMS. [10, 21, 37–39]. In another study, Yilmaz et al. reported that the mean 
total FSFI scores and all subgroup scores were significantly lower in patients with fibro-
myalgia compared with the scores of patients without FMS [40]. However not all domains 
were lower in women with FMS. In our recent published meta-analysis, we found a clear 
association between FMS and the overall femal sexual dysfunction score as well as sexual 
function domains including arousal, desire, lubrication, pain, orgasm, and satisfaction were 
demonstrated [41]. In our present study, we found that total FSFI scores, orgasm, satisfac-
tion and pain domains were lower in women with FMS (p < 0.01). But, we did not find 
statistical difference between the desire, arousal and lubrication domains within the groups.

As we know, the pathophysiology of FMS includes alterations in ascending and 
descending central nervous and peripheral nerve pathways, which lead to increased pain 
and sensitivity. Some researchers have supported the opinion that several genetic predis-
positions, stress and poor sleep are the risk factors for FMS [42]. In a recent study, poor 
sleep is reported by almost 80% of patients with fibromyalgia [43]. Epidemiological stud-
ies indicate that lower sleep quality is a risk factor for fibromyalgia; poor sleep is strongly 
and dose-dependently associated with symptom severity [44] in the fibromyalgia popula-
tion. Clinical trials of pharmacological therapies have shown that these therapies improve 
the sleep quality and reduced pain in patients with fibromyalgia [45, 46]. We used PSQI 
for assessment of sleep disorders. The PSQI includes seven components; however, only the 
global score can be used to differentiate poor sleepers from good sleepers, with the global 
PSQI score of > 5 being a sensitive and specific measure of lower sleep quality. In the pre-
sent study, the mean PSQI scores were 9 (3–20) in individuals with fibromyalgia and 4.5 
(1–15) in healthy controls. Similarly to our study, a recent meta analysis showed that indi-
viduals with fibromyalgia perceived lower sleep quality [47].

The main cause of sexual dysfunction in patients with FMS is unknown. However, 
similar to the findings of the present study, many studies found that anxiety, depression 
and sleep impairment, were frequently found among FMS patients. Therefore, is possi-
ble to conclude that all these conditions may be in response to sexual dysfunction [48]. 
A recent study evaluating sexual dysfunction in women with FMS and sleep disorder and 
FMS alone, demonstrated that sleep disorder have a negative impact on sexual function 
in women with FMS. They found that the median FSFI scores were 21.4 (18.9–25.3) in 
patients with sleep disorder and 29.2 (27.2–32.4) in patients without sleep disorder [49]. 
Similarly, we found median FSFI scores were 21.4 (18.9–25.3) in patients with sleep dis-
order and 23.2 (21.2–28.4) in patients without sleep disorder. In an other study similar to 
the present one, which was performed by Koca et al., a positive correlation was observed 
between the patients with PSQI score > 5 (poor sleep quality) and sexual dysfunction [50]. 
They also found poor sleep quality to be markedly associated with the pain score, severity 
of disease, and sexual dysfunction.

When interpreting the results of the present study, it is important for some potential 
limitations to be taken into consideration. The results are not generalizable to other sce-
narios since it was conducted in a single centre. The implementation of Islamic morality 
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in Turkey makes sexuality a subject that is scarcely addressed in healthcare services. 
The inclusion of participants of other ethnicities or sexual tendencies in the study, could 
have cast different results. In addition, the present study does not include an analysis of 
the smoking history or the insulin resistance status of the participant with FMS. Finally, 
this study only includes Turkish males and the results may not be generalized to males 
from other racial or ethnic backgrounds.

In conclusion, the present study demonstrates that women with fibromyalgia, have 
more sexual dysfunction, sleep disorders and depression. Also, a correlation was found 
between FSFI, BDI and PSIQ scores. Therefore, physicians who investigate the fibromy-
algia syndrome in routine practice, should take the negative effects of sexual dysfunc-
tion on female patients into consideration. It is concluded that reductions in generalized 
pain, severity of disease, depression and sleep disorder may also reduce sexual prob-
lems in patients. Additional studies involving greater numbers of patients are necessary 
to evaluate the effect of fibromyalgia on sexual dysfunction and determine pathophysi-
ological mechanisms of this disorder.
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