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ABSTRACT
Sleep disturbances, affective disorders, 
pain and fatigue are often present in 
individuals affected by fibromyalgia 
(FM). The pathophysiology of FM is 
not yet well understood and, to date, no 
treatment has been proven to be fully 
effective in alleviating all symptoms. 
Adopting a transdiagnostic perspec-
tive could thus be useful for clinicians: 
treatment would target a transdiagnos-
tic process across a range of distur-
bances, not just a single disorder. The 
aim of this review is to revise the avail-
able literature about the potential role 
of sleep disturbances as a transdiag-
nostic process in FM symptomatology 
and mood or anxiety disorders comor-
bidity. We are proposing a model un-
der which sleep disturbances can play 
a central role. Because conditions of 
sleep loss are related to the activation 
of the stress system, including the acti-
vation of the inflammation system, we 
propose this mechanism as a key one: 
it can be shared by mental, sleep dis-
turbances and pain in FM and it may 
explain, in part, the high levels of co-
morbidity between them. In this frame-
work sleep disturbances may play a key 
role and be the target of therapeutic 
strategies across FM symptomatology 
and mental disorders.

Introduction
Fibromyalgia (FM) is a chronic multi-
symptom complex syndrome charac-
terised by persistent widespread pain 
of the muscle and connective tissues, 
and pain in response to touch or pres-
sure (1-3). In addition, fatigue, sleep 
disruption, difficulty in memory, con-
centration and psychiatric disturbances 
are described as cardinal characteristics 
(1-5). The estimate for lifetime preva-

lence of FM is approximately 2% in 
community samples, and the prognosis 
for symptomatic recovery is generally 
poor (2, 6, 7). FM has a substantial 
negative impact on daily life, limiting 
patients’ functioning and negatively af-
fecting emotional well-being (8, 9). As 
it largely affects a working-age popu-
lation, and is associated with increased 
resource use and disability, FM is re-
sponsible for substantial social costs 
(10). Patients report that FM symptoms 
substantially impact their quality of 
life by disrupting relationships, caus-
ing social isolation, reducing produc-
tivity in activities of daily living, and 
complicating physical activity (11). 
The syndrome pathology is not well 
understood, and to date, no treatment 
has proven to be effective in fully al-
leviating its symptoms (12-15).
Understanding the mechanisms in-
volved in FM may thus be particularly 
useful to design effective prevention 
and treatment strategies, that may also 
address its comorbid conditions. Sleep 
problems and disrupted sleep are high-
ly related to FM (5, 11, 16) and directly 
to both fatigue and pain (5, 11, 16, 17). 
Insomnia and poor sleep quality have 
emerged as major determinants of 
psychic and somatic health, including 
rheumatologic disorders (18-26) and 
(18, 27). 
Disordered sleep is such a prominent 
symptom in FM that the American 
College of Rheumatology included 
symptoms such as waking unrefreshed, 
fatigue, tiredness, and insomnia in the 
2010 diagnostic criteria for FM (1, 27). 
The possible role of sleep disruption 
in FM on pain, inflammation and cy-
tokines has been also hypothesised (18, 
28-31). Sleep loss and disturbed sleep 
have been related to the hyper-activa-
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tion of the stress system (26), including 
the inflammatory system activation (18, 
22, 28-31). On these bases a reciprocal 
relationship between sleep disturbances 
and pain has been hypothesised, with 
sleep deprivation modulating pain, and 
pain disrupting sleep, a vicious cycle of 
perpetuation and augmentation which 
can arise through the stress system acti-
vation (18, 20, 23). 
Sleep disturbances have been also hy-
pothesised to play a major role in the 
relationship between pain, anxiety, 
stress related conditions and depres-
sion, some of the most frequent psychi-
atric comorbidities in FM. The impact 
of chronic pain on emotional variables, 
in fact, seems to be mediated by sub-
jective sleep quality and low sleep ef-
ficiency (33).
FM patients often complain multiple 
mental problems that are related to a 
more severe course of FM and directly 
to pain and fatigue, particularly anxi-
ety, mood, post-traumatic stress and 
disorders (17, 34-44). Dysfunctional 
bidirectional pathways between the 
brain and the immune, endocrine and 
neurotransmitter systems have been 
extensively described and implicated 
in pain and psychiatric disorders (35, 
38). Chronic inflammation and the 
stress system activation may provide 
an important link between chronic pain 
and affective disorders, and the pos-
sible cellular mechanisms involved in 
this process (35, 38, 45-47).
The high degree of comorbidity be-
tween sleep disturbances and mental 
disorders in FM may lead to a search 
for the mechanisms responsible for 
this comorbidity, referred to as trans-
diagnostic factors. The transdiagnostic 
perspective has gained momentum in 
recent years, and is now a foundational 
aspect of the National Institute of Men-
tal Health’s (NIMH) Research Domain 
Criteria (RDoC) program (48). RDoC 
aims to investigate underlying process-
es across traditional psychiatric disor-
ders. Within the transdiagnostic per-
spective, a mechanistic transdiagnostic 
process is causally or bidirectionally 
related to the psychiatric disorder.
There are a number of advantages for 
clinicians and researchers in taking a 
transdiagnostic perspective in FM. In-

dividuals suffering from FM may ex-
perience pain, fatigue, mood and sleep 
disorders; it can thus be challenging for 
a clinician to decide which disorder to 
treat first, and the treatment would thus 
target a transdiagnostic process across 
a range of disturbances, not just a sin-
gle disorder.
On these bases, and also because sleep 
disturbances are frequently associated 
with anxiety and mood disorders in a 
very complex relationship (19, 25, 49, 
50), insomnia has been proposed as a 
transdiagnostic process in psychiatric 
disorders. The aim of this review is to 
review the available literature on the 
potential role of sleep disturbances in 
mood, anxiety disorders and FM symp-
tomatology.
We are proposing a model under which 
sleep disturbances can play a cen-
tral role as a transdiagnostic process 
across mood and anxiety disorders and 
FM symptomatology, with particular 
attention to pain and fatigue. As con-
ditions of sleep loss are related to the 
activation of the stress system, includ-
ing inflammation, we here propose 
this mechanism as a key one: it can be 
shared by mental, sleep disturbances 
and pain in FM and it may explain, 
in part, the high levels of co-morbid-
ity between them. In this framework, 
sleep disturbances may play a key role 
and be the target for therapeutic strat-
egies across FM symptomatology and 
mental disorders.

Sleep disturbances and fibromyalgia
Clinical evidences
In a patient Delphi Panel run as part 
of the Outcome Measures in Rheu-
matology (OMERACT) project, sleep 
problems appeared as the fourth most 
important domain to FM patients with 
92% of patients reporting that this do-
main should be assessed in FM clinical 
trials (5, 16). In another study, patients 
with FM reported that disrupted sleep 
was a common symptom associated 
with FM (34). In other studies sleep 
disturbance is described as a part of the 
FM patient experience (9, 51-53).
Most patients indicated that both fa-
tigue and pain were directly related 
to the poor quality of their sleep (34). 
During the 9th annual meeting of 

OMERACT (5), sleep disturbance was 
noted as a core set of domains consid-
ered essential for assessment in FM 
clinical trials. The impact FM has on 
sleep was defined in OMERACT as 
difficulty falling asleep, staying asleep 
and unrefreshing sleep (5).
In two comprehensive systematic re-
views on the field (54, 55) it emerged 
that the specific concepts most fre-
quently noted as being a clinical com-
ponent of FM included: sleep distur-
bance as increased number of arousals 
(56), poor sleep quality (57-59), insuf-
ficient sleep duration (60), daytime 
dysfunction (61), awakening unre-
freshed (62) and low sleep efficiency 
(63). Patients with FM were found to 
be significantly more likely to experi-
ence difficulties initiating or maintain-
ing sleep almost 5 times more than 
controls (64). In particular, difficulty 
falling asleep, staying asleep and wak-
ing up too early in the morning have 
been identified as the most common 
sleep-related symptoms among the FM 
population (64, 65). Sleep-recording 
abnormalities are characterised by a 
reduced total sleep time and sleep ef-
ficiency, with increased number of 
awakenings, a reduced amount of slow 
wave deep sleep and an abnormal al-
pha wave intrusion in delta deep sleep, 
termed alpha-delta sleep, suggesting 
that FM is characterised by an inabil-
ity to maintain continuous sleep (66-
68). Moreover, other microstructural 
revealed high frequency of arousals 
and alpha-K complex reported, both 
indicators of fragmented sleep. A study 
reported that women with FM have 
similar nocturnal sleep disturbance as 
those with rheumatoid arthritis, but FM 
patients reported greater self-rated day-
time sleepiness and fatigue than rheu-
matoid arthritis patients, which did not 
correspond to the relatively low level 
of objectively determined daytime 
sleepiness of FM patients. These find-
ings suggested the presence of a gener-
alised hyperarousal state in FM, that is 
a state of cognitive and physiological 
activation of the hypothalamic and pi-
tuitary adrenal axis (HPA) (69).
Poor sleep quality and disturbed sleep 
have been associated with negative ef-
fect on pain, fatigue, mood, disease ac-
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tivity, physical functioning and quality 
of life in FM (5, 9, 11, 16, 17, 39, 59, 
68, 70-73).

Psychobiological hypothesis
Poor sleep has a reciprocal relation-
ship with pain (18, 20, 23, 32), as there 
is evidence to suggest that it is both a 
consequence (17) and a causal or main-
tenance mechanism (74, 75) for chron-
ic pain conditions. Sleep duration may 
also play a relevant role as it has been 
shown to predict clinical pain in adults 
with insomnia (76) and sleep disrup-
tion has been predictive of next day 
clinical pain in individuals with a pain 
condition (74). In addition, poor sleep 
quality may account for the positive 
relationship between pain and fatigue 
in FM, thus playing a mediation role in 
their relationship in FM (17, 37, 39).
The cognitive activation theory of stress 
(77) may offer a theoretical framework 
to understand the possible comorbid-
ity between pain/fatigue and sleep dis-
turbances in FM. The theory proposes 
that through chronic arousal, stress, 
and lack of restorative sleep, there are 
changes in the functioning of the HPA-
axis and central nervous system leading 
to an increased sensitivity to stimula-
tion, particularly pain. Thus, sleep dis-
turbance may be playing an important 
role in the maintenance of FM chronic 
pain. In fact, hyperarousal, i.e. the hy-
per activation of the stress system, has 
been described as a key characteristic 
of people with disturbed sleep (26). 
Additionally, insomnia, poor and dis-
turbed sleep have a very complex re-
lationship with anxiety and depression, 
resulting in a bidirectional association, 
mutually favouring each other (24, 
49, 50); sleep disturbances have also 
been related to negative mood in FM 
(78, 79). Research on the relationship 
between insomnia and psychiatric dis-
orders demonstrates that insomnia is 
a mechanistic transdiagnostic process 
related to the onset and maintenance 
of major depressive disorder, bipolar 
disorders and anxiety disorders (80). 
This kind of relationship may explain 
the negative effect on mood also in FM. 
Even in this case, the hyperactivation of 
the stress system may offer a theoreti-
cal framework to understand the pos-

sible comorbidity between sleep distur-
bances and mental disorders, including 
comorbidities in FM. The cognitive ac-
tivation theory of stress (77) may also 
offer a theoretical framework to under-
stand the possible comorbidity between 
mental disorders and sleep disturbances 
in FM. Most recent intriguing hypoth-
eses highlight ruminative thoughts to be 
strongly associated with post-traumatic 
stress disorder (PTSD) and with some 
of its core manifestations, such as sleep 
disruption, suggesting a possible role of 
subthreshold autism features in these 
relationships (81-83). Considering the 
high incidence of multiple traumas in 
individuals with FM, we may speculate 
a role for autistic features as a vulner-
ability factor to post-traumatic stress 
symptoms, insomnia and pain in these 
patients.

Mental disorders and fibromyalgia
Clinical evidences 
FM patients often complain multiple 
mental disorders; conversely, increas-
ing evidence suggests mental dysfunc-
tions to belong to the clinical picture 
of FM. Mental disorders comorbidity 
includes: major depressive disorder, 
bipolar disorder, panic disorder and 
social phobia, reported in rates as high 
as 62%, 11%, 29% and 19% of FM pa-
tients, respectively (34, 36, 42, 84, 85). 
Interestingly, subthreshold mood and 
post-traumatic stress symptoms have 
been described to be prominent in FM 
(40, 42).
Mental disorders, especially mood 
disorders, have been associated with 
negative effect on pain, fatigue, sleep 
disorders, decrements in physical func-
tioning, and quality of life in FM (17, 
34, 35, 37-39, 41-44, 85-89). More-
over, manic spectrum symptoms are 
correlated to the severity of pain and 
the health-related quality of life in pa-
tients with fibromyalgia (36).

Psychobiological hypothesis
Chronic inflammation and the activa-
tion of the stress response system have 
been shown to provide an important 
link between chronic pain/fatigue and 
affective disorders in FM (35, 38, 45-
47). 
As previously observed, affective dis-

orders have a very complex relation-
ship with sleep disturbances resulting 
in a bidirectional association mutually 
favouring each other (24, 49, 50, 90), 
which may be also present in FM (17, 
39). Research on the relationship be-
tween insomnia and psychiatric dis-
orders demonstrates that insomnia is 
a mechanistic transdiagnostic process 
related to the onset and maintenance 
of major depressive disorder, bipolar 
disorders and anxiety disorders (80). 
The activation of the HPA stress system 
named hyperarousal has been shown to 
provide an important link between af-
fective disorders and sleep disturbanc-
es. We may hypothesise that this mech-
anism may play a key role also when 
sleep disturbances and affective disor-
ders are comorbid conditions in FM.

Conclusion: a hypothesis 
Sleep disturbances, affective disorders, 
pain and fatigue are often present in in-
dividuals with FM. The syndrome pa-
thology is not well understood, and to 
date, no treatment has proven effective 
in fully alleviating all its symptoms. 
Adopting a transdiagnostic perspective 
in FM could be useful for clinicians: 
treatment would target a transdiagnostic 
process across a range of disturbances, 
not just a single disorder. In this frame-
work, sleep disturbances may play a 
key role. In the present review we have 
proposed sleep disturbances as a trans-
diagnostic mechanism across mental 
disorders and FM symptomatology, in 
light of they fact that they: 1) are con-
sidered a transdiagnostic mechanism in 
mental disorders; 2) represent a very 
frequent disorder in FM; 3) mediate 
the relationship between affective dis-
orders and pain in FM; 4) mediate the 

Fig. 1.
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relationship between pain and fatigue 
in FM; and 5) are mutually and bidirec-
tionally linked with FM symptomatol-
ogy such as pain and fatigue. We may 
hypothesise that the hyperactivation of 
the stress system, including the inflam-
mation system, may be the underlying 
psychobiological mechanism account-
ing for this type of relationship (Fig 1).

References
  1.	WOLFE F, CLAUW DJ, FITZCHARLES M-A et 

al.: The American College of Rheumatology 
Preliminary Diagnostic Criteria for Fibromy-
algia and Measurement of Symptom Sever-
ity. Arthritis Care Res 2010; 62: 600-10.

  2.	WOLFE F, ROSS K, ANDERSON J, RUSSELL 
IJ, HEBERT L: The prevalence and character-
istics of fibromyalgia in the general popula-
tion. Arthritis Rheum 1995; 38: 19-28.

  3.	WOLFE F, SMYTHE HA, YUNUS MB et al.: 
The American College of Rheumatology 
1990 criteria for the classification of fibro-
myalgia. Arthritis Rheum 1990; 33: 160-72.

  4.	ARNOLD LM, CLAUW DJ, McCARBERG BH: 
Improving the Recognition and Diagnosis of 
Fibromyalgia. Mayo Clinic Proc 2011; 86: 
457-64.

  5.	MEASE P, ARNOLD LM, CHOY EH et al.:      
Fibromyalgia Syndrome Module at OMER-
ACT 9: Domain Construct. J Rheumatol 
2009; 36: 2318-29.

  6.	CHANDRAN A, SCHAEFER C, RYAN K, BAIK 
R, McNETT M, ZLATEVA G: The comparative 
economic burden of mild, moderate, and se-
vere fibromyalgia: results from a retrospec-
tive chart review and cross-sectional survey 
of working-age U.S. adults. J Manag Care 
Pharm 2012; 18: 415-26.

  7.	FORSETH KO, GRAN JT: The occurrence of fi-
bromyalgia-like syndromes in a general female 
population. Clin Rheumatol 1993; 12: 23-7.

  8.	BURCKHARDT CS, CLARK SR, BENNETT 
RM: Fibromyalgia and quality of life: a com-
parative analysis. J Rheumatol 1993; 20: 
475-9.

  9.	MEASE P: Fibromyalgia syndrome: review of 
clinical presentation, pathogenesis, outcome 
measures, and treatment. J Rheumatol 2005; 
75 (Suppl.): 6-21.

10.	PENROD JR, BERNATSKY S, ADAM V, BARON 
M, DAYAN N, DOBKIN PL: Health services 
costs and their determinants in women with 
fibromyalgia. J Rheumatol 2004; 31: 1391-8.

11.	ARNOLD LM, CROFFORD LJ, MEASE PJ et 
al.: Patient perspectives on the impact of fi-
bromyalgia. Patient Educ Couns 2008; 73: 
114-20.

12.	GARCIA-CAMPAYO J, MAGDALENA J, MA-
GALLÓN R, FERNÁNDEZ-GARCÍA E, SALAS 
M, ANDRÉS E: A meta-analysis of the efficacy 
of fibromyalgia treatment according to level 
of care. Arthritis Res Ther 2008; 10: R81.

13.	GOLDENBERG DL: Management of Fibro-
myalgia Syndrome. JAMA 2004; 292: 2388.

14.	HÄUSER W, BERNARDY K, ÜÇEYLER N, 
SOMMER C: Treatment of fibromyalgia syn-
drome with antidepressants. JAMA 2009; 
301: 198.

15.	van KOULIL S, EFFTING M, KRAAIMAAT FW 
et al.: Cognitive-behavioural therapies and 
exercise programmes for patients with fibro-
myalgia: state of the art and future directions. 
Ann Rheum Dis 2007; 66: 571-81.

16.	MEASE P, ARNOLD LM, BENNETT R et al.: 
Fibromyalgia syndrome. J Rheumatol 2007; 
34: 1415-25.

17.	NICASSIO PM, MOXHAM EG, SCHUMAN 
CE, GEVIRTZ RN: The contribution of pain, 
reported sleep quality, and depressive symp-
toms to fatigue in fibromyalgia. Pain 2002; 
100: 271-79.

18.	ABAD VC, SARINAS PSA, GUILLEMINAULT 
C: Sleep and rheumatologic disorders. Sleep 
Med Rev 2008; 12: 211-28.

19.	BAGLIONI C, BATTAGLIESE G, FEIGE B et 
al.: Insomnia as a predictor of depression: A 
meta-analytic evaluation of longitudinal epi-
demiological studies. J Affect Disord 2011; 
135: 10-19.

20.	IRWIN MR, OLMSTEAD R, CARRILLO C et 
al.: Sleep Loss Exacerbates Fatigue, Depres-
sion, and Pain in Rheumatoid Arthritis. Sleep 
2012; 35: 537-43.

21.	LAUTENBACHER S, KUNDERMANN B, KRIEG 
J: Sleep deprivation and pain perception. 
Sleep Med Rev 2006; 10: 357-69.

22.	MULLINGTON JM, SIMPSON NS, MEIER-EW-
ERT HK, HAACK M: Sleep loss and inflamma-
tion. Best Pract Res Clin Endocrinol Metab 
2010; 24: 775-84.

23.	OKIFUJI A, HARE BD: Do Sleep Disorders 
Contribute to Pain Sensitivity? Curr Rheu-
matol Rep 2011; 13: 528-34.

24.	PALAGINI L, BAGLIONI C, CIAPPARELLI 
A, GEMIGNANI A, RIEMANN D: REM sleep 
dysregulation in depression: State of the art. 
Sleep Med Rev 2013; 17: 377-90.

25.	PALAGINI L, MARIA BRUNO R, GEMIGNANI 
A, BAGLIONI C, GHIADONI L, RIEMANN D: 
Sleep Loss and Hypertension: A Systematic 
Review. CPD 2013; 19: 2409-19.

26.	RIEMANN D, NISSEN C, PALAGINI L, OTTE 
A, PERLIS ML, SPIEGELHALDER K: The neu-
robiology, investigation, and treatment of 
chronic insomnia. Lancet Neurol 2015; 14: 
547-58.

27.	ROIZENBLATT S, NETO NSR, TUFIK S: Sleep 
Disorders and Fibromyalgia. Curr Pain 
Headache Rep 2011; 15: 347-57.

28.	IRWIN MR: Sleep Deprivation and Activation 
of Morning Levels of Cellular and Genomic 
Markers of Inflammation. Arch Intern Med 
2006; 166: 1756.

29.	KRUEGER J: The role of cytokines in sleep 
regulation. CPD 2008; 14: 3408-16.

30.	OPP MR, BORN JAN, IRWIN MR: Sleep and 
the Immune System. In: Psychoneuroimmu-
nology. Elsevier BV; 2007. pp. 579-618.

31.	VGONTZAS AN, ZOUMAKIS E, BIXLER EO et 
al.: Adverse Effects of Modest Sleep Restric-
tion on Sleepiness, Performance, and Inflam-
matory Cytokines. J Clin Endocrinol Metab 
2004; 89: 2119-26.

32.	DELL’OSSO L, MASSIMETTI G, CONVERSA-
NO C, et al.: Alterations in circadian/seasonal 
rhythms and vegetative functions are related 
to suicidality in DSM-5 PTSD. BMC Psy-
chiatry 2014; 14: 352.

33.	DIAZ-PIEDRA C, CATENA A, MIRO E, MAR-
TINEZ MP, SANCHEZ AI, BUELA-CASAL G: 

The Impact of Pain on Anxiety and Depres-
sion is Mediated by Objective and Subjec-
tive Sleep Characteristics in Fibromyalgia 
Patients. Clin J Pain 2014; 30: 852-9.

34.	ARNOLD LM, HUDSON JI, KECK PE, AUCHEN-
BACH MB, JAVARAS KN, HESS EV: Comorbid-
ity of Fibromyalgia and Psychiatric Disorders. 
J Clin Psychiatry 2006; 67: 1219-25.

35.	BURKE NN, FINN DP, ROCHE M: Neuroin-
flammatory Mechanisms Linking Pain and 
Depression. In: Modern Trends in Pharma-
copsychiatry. S. KARGER AG; 2015 pp. 36-50.

36.	DELL’OSSO L, BAZZICHI L, CONSOLI G et al.: 
Manic spectrum symptoms are correlated to 
the severity of pain and the health-related qual-
ity of life in patients with fibromyalgia. Clin 
Exp Rheumatol 2009; 27 (Suppl. 56): S57-61.

37.	FINAN PH, ZAUTRA AJ: Fibromyalgia and 
fatigue: central processing, widespread dys-
function. PM R 2010; 2: 431-7.

38.	LEONARD BE: Pain, depression and inflam-
mation: are interconnected causative factors 
involved? In: Modern Trends in Pharmacops-
ychiatry. S. KARGER AG; 2015. pp. 22-35.

39.	NICASSIO PM, SCHUMAN CC: The Prediction 
of Fatigue in Fibromyalgia. J Musculoskelet 
Pain 2005; 13: 15-25.

40.	Dell’OSSO L, CARMASSI C, CONSOLI G et al.: 
Lifetime post-traumatic stress symptoms are 
related to the health-related quality of life and 
severity of pain/fatigue in patients with fibro-
myalgia. Clin Exp Rheumatol 2011; 29: S73-8

41.	PLAZIER M, OST J, STASSIJNS G, De RIDDER D, 
VANNESTE S: Pain characteristics in fibromyal-
gia: understanding the multiple dimensions of 
pain. Clin Rheumatol 2014; 34: 775-83.

42.	VELTRI A, SCARPELLINI P, PICCINNI A et 
al.: Methodological approach to depressive 
symptoms in fibromyalgia patients. Clin Exp 
Rheumatol 2012; 30: 136-42.

43.	VINCENT A, BENZO RP, WHIPPLE MO, McAL-
LISTER SJ, ERWIN PJ, SALIGAN LN: Beyond 
pain in fibromyalgia: insights into the symptom 
of fatigue. Arthritis Res Ther 2013; 15: 221.

44.	BERNIK M, SAMPAIO TPA, GANDARELA L: 
Fibromyalgia comorbid with anxiety disor-
ders and depression: combined medical and 
psychological treatment. Curr Pain Head-
ache Rep 2013; 17: 358.

45.	DELL’OSSO L, BAZZICHI L, BARONI S et al.: 
The inflammatory hypothesis of mood spec-
trum broadened to fibromyalgia and chronic 
fatigue syndrome. Clin Exp Rheumatol 2015; 
33: S109-16.

46.	EGLE UT, ECKER-EGLE ML, NICKEL R, van 
HOUDENHOVE B: [Fibromyalgia as a dys-
function of the central pain and stress re-
sponse]. Psychother Psychosom Med Psychol 
2004; 54: 137-47.

47.	Van HOUDENHOVE B, LUYTEN P: Stress, de-
pression and fibromyalgia. Acta Neurol Belg 
2006; 106: 149-56.

48.	INSEL T, CUTHBERT B, GARVEY M et al.:     
Research Domain Criteria (RDoC): toward 
a new classification framework for research 
on mental disorders. Am J Psychiatry 2010; 
167: 748-51.

49.	SIVERTSEN B, SALO P, MYKLETUN A et al.: 
The bidirectional association between depres-
sion and insomnia. Psychosom Med 2012; 74: 
758-65.

50.	WINOKUR A: The relationship between sleep 



S-144

REVIEW Sleep disturbances in fibromyalgia / L. Palagini et al.

disturbances and psychiatric disorders. Psy-
chiatr Clin North Am 2015; 38: 603-14.

51.	HUMPHREY L, ARBUCKLE R, MEASE P, WIL-
LIAMS DA, SAMSOE B, GILBERT C: Fatigue 
in fibromyalgia: a conceptual model in-
formed by patient interviews. BMC Muscu-
loskelet Disord 2010; 11: 216.

52.	MARTIN S, CHANDRAN A, ZOGRAFOS L, 
ZLATEVA G: Evaluation of the impact of fi-
bromyalgia on patients’ sleep and the content 
validity of two sleep scales. Health Qual Life 
Outcomes 2009; 7: 64.

53.	MARTINEZ JE, CRUZ CG, ARANDA C, BOU-
LOS FC, LAGOA LA: Disease perceptions of 
Brazilian fibromyalgia patients: do they re-
semble perceptions from other countries? Int 
J Rehabil Res 2003; 26: 223-7.

54.	DIAZ-PIEDRA C, DI STASI LL, BALDWIN CM, 
BUELA-CASAL G, CATENA A: Sleep distur-
bances of adult women suffering from fibro-
myalgia: A systematic review of observation-
al studies. Sleep Med Rev 2015; 21: 86-99.

55.	KLEINMAN L, MANNIX S, ARNOLD LM et 
al.: Assessment of sleep in patients with fi-
bromyalgia: qualitative development of the 
fibromyalgia sleep diary. Health Qual Life 
Outcomes 2014; 12: 111.

56.	SWICK TJ, ALVAREZ-HORINES S, ZHENG Y 
et al.: Impaired sleep and daytime function-
ing at baseline in subjects with fibromyalgia 
from a 14-week randomized, double-blind, 
placebo-controlled trial of sodium oxybate. 
Sleep 2009; 32: 330.

57.	CAPPELLERI JC, BUSHMAKIN AG, McDER-
MOTT AM, SADOSKY AB, PETRIE CD, MAR-
TIN S: Psychometric properties of a single-
item scale to assess sleep quality among 
individuals with fibromyalgia. Health Qual 
Life Outcomes 2009; 7: 54.

58.	OSORIO CD, GALLINARO AL, LORENZI-FIL-
HO G, LAGE LV: Sleep quality in patients with 
fibromyalgia using the Pittsburgh Sleep Qual-
ity Index. J Rheumatol 2006; 33: 1863-5.

59.	ULUS Y, AKYOL Y, TANDER B, DURMUS D, 
BILGICI A, KURU O: Sleep quality in fibro-
myalgia and rheumatoid arthritis: associations 
with pain, fatigue, depression, and disease ac-
tivity. Clin Exp Rheumatol 2011; 29: S92-6.

60.	CHERVIN RD, TEODORESCU M, KUSHWAHA 
R et al.: Objective measures of disordered 
sleep in fibromyalgia. J Rheumatol 2009; 36: 
2009-16.

61.	CAMPOS RMS, SILVA A, MÔNICO NETO M et 
al.: 161 Profile level of physical activity and 
quality of sleep in patients with fibromyalgia. 
Sleep Med 2009; 10: S44.

62.	MOLDOFSKY H: The significance, assess-
ment, and management of nonrestorative 
sleep in fibromyalgia syndrome. CNS Spectr 
2008; 13: 22-6.

63.	MOLDOFSKY H, INHABER NH, GUINTA DR, 
ALVAREZ-HORINE SB: Effects of sodium 
oxybate on sleep physiology and sleep/wake-
related symptoms in patients with fibromy-

algia syndrome: a double-blind, randomized, 
placebo-controlled study. J Rheumatol 2010; 
37: 2156-66.

64.	SIVERTSEN B, KROKSTAD S, ØVERLAND S, 
MYKLETUN A: The epidemiology of insom-
nia: Associations with physical and mental 
health. J Psychosom Res 2009; 67: 109-16.

65.	THEADOM A, CROPLEY M: ‘This constant 
being woken up is the worst thing’ – expe-
riences of sleep in fibromyalgia syndrome. 
Disabil Rehabil 2010; 32: 1939-47.

66.	DAUVILLIERS Y, TOUCHON J: Le sommeil 
du fibromyalgique: revue des données clin-
iques et polygraphiques. Neurophysiol Clin 
2001; 31: 18-33.

67.	ROTH T, BHADRA-BROWN P, PITMAN VW, 
ROEHRS TA, RESNICK EM: Characteristics of 
disturbed sleep in patients with fibromyalgia 
compared with insomnia or with healthy vol-
unteers. Clin J Pain 2016; 32: 302-7.

68.	VIJAYAN S, KLERMAN EB, ADLER GK, 
KOPELL NJ: Thalamic mechanisms underly-
ing alpha-delta sleep with implications for fi-
bromyalgia. J Neurophysiol 2015; 114: 1923-
30.

69.	ROEHRS T, DIEDERICHS C, GILLIS M et al.: 
Nocturnal sleep, daytime sleepiness and fa-
tigue in fibromyalgia patients compared to 
rheumatoid arthritis patients and healthy con-
trols: A preliminary study. Sleep Med 2013; 
14: 109-15.

70.	CONSOLI G, MARAZZITI D, CIAPPARELLI A 
et al.: The impact of mood, anxiety, and sleep 
disorders on fibromyalgia. Compr Psychiatry 
2012; 53: 962-7.

71.	KOTHARI DJ, DAVIS MC, YEUNG EW, TEN-
NEN HA: Positive affect and pain. Pain 2015; 
156: 540-6.

72.	LANDIS CA, FREY CA, LENTZ MJ, ROTHER-
MEL J, BUCHWALD D, SHAVER JLF: Self-
reported sleep quality and fatigue correlates 
with actigraphy in midlife women with fibro-
myalgia. Nurs Res 2003; 52: 140-7.

73.	WAGNER J-S, DIBONAVENTURA MD, CHAN-
DRAN AB, CAPPELLERI JC: The association 
of sleep difficulties with health-related qual-
ity of life among patients with fibromyalgia. 
BMC Musculoskelet Dis 2012; 13: 199.

74.	AFFLECK G, URROWS S, TENNEN H, HIG-
GINS P, ABELES M: Sequential daily rela-
tions of sleep, pain intensity, and attention to 
pain among women with fibromyalgia. Pain 
1996; 68: 363-8.

75.	ARNOLD LM, ROSEN A, PRITCHETT YL et al.: 
A randomized, double-blind, placebo-con-
trolled trial of duloxetine in the treatment of 
women with fibromyalgia with or without ma-
jor depressive disorder. Pain 2005; 119: 5-15.

76.	DZIERZEWSKI JM, WILLIAMS JM, RODITI D 
et al.: Daily variations in objective nighttime 
sleep and subjective morning pain in older 
adults with insomnia: evidence of covaria-
tion over time. J Am Geriatr Soc 2010; 58: 
925-30.

77.	ERIKSEN HR, URSIN H: Subjective health 
complaints, sensitization, and sustained cog-
nitive activation (stress). J Psychosom Res 
2004; 56: 445-8.

78.	BIGATTI SM, HERNANDEZ AM, CRONAN TA, 
RAND KL: Sleep disturbances in fibromyal-
gia syndrome: Relationship to pain and de-
pression. Arthritis Rheum 2008; 59: 961-7.

79.	HAMILTON NA, AFFLECK G, TENNEN H et 
al.: Fibromyalgia: The role of sleep in affect 
and in negative event reactivity and recovery. 
Health Psychol 2008; 27: 490-7.

80.	DOLSEN MR, ASARNOW LD, HARVEY AG: 
Insomnia as a transdiagnostic process in 
psychiatric disorders. Curr Psychiatry Rep 
2014; 16: 471.

81.	Dell’OSSO L, DALLE LUCHE R, MAJ M: 
Adult autism spectrum as a transnosographic 
dimension. CNS Spectr 2016; 21: 131-3.

82.	Dell’OSSO L, DALLE LUCHE R, CARMASSI 
C: A new perspective in post-traumatic stress 
disorder: which role for unrecognized autism 
spectrum? Int J Emerg Ment Health 2015; 
17: 436-8.

83.	Dell’OSSO L, DALLE LUCHE R, CERLIANI 
C, BERTELLONI CA, GESI C, CARMASSI C: 
Unexpected subthreshold autism spectrum 
in a 25-year-old male stalker hospitalized 
for delusional disorder: a case report. Compr 
Psychiatry 2015; 61: 10-4.

84.	JANSSENS KAM, ZIJLEMA WL, JOUSTRA 
ML, ROSMALEN JGM: Mood and Anxiety 
Disorders in Chronic Fatigue Syndrome, Fi-
bromyalgia, and Irritable Bowel Syndrome. 
Psychosom Med 2015; 77: 449-57.

85.	KUDLOW PA, ROSENBLAT JD, WEISSMAN 
CR et al.: Prevalence of fibromyalgia and co-
morbid bipolar disorder: A systematic review 
and meta-analysis. J Affect Disord 2015; 
188: 134-42.

86.	BAZZICHI L, ROSSI A, GIACOMELLI C et al.: 
The influence of psychiatric comorbidity on 
sexual satisfaction in fibromyalgia patients. 
Clin Exp Rheumatol 2013; 31: S81-5.

87.	GOTA CE, KAOUK S, WILKE WS: The impact 
of depressive and bipolar symptoms on so-
cioeconomic status, core symptoms, function 
and severity of fibromyalgia. Int J Rheum 
Dis 2015; Jul 31.

88.	TALOTTA R, ATZENI F, BAZZICHI L et al.:    
Algo-dysfunctional syndromes: a critical di-
gest of the recent literature. Clin Exp Rheu-
matol 2015; 33 (Suppl. 88): S102-8.

89.	SEGURA-JIMÉNEZ V, CAMILETTI-MOIRÓN 
D, MUNGUÍA-IZQUIERDO D et al.: Agree-
ment between self-reported sleep patterns 
and actigraphy in fibromyalgia and healthy 
women. Clin Exp Rheumatol 2015; 33 (Sup-
pl. 88): S58-67.

90.	ABLIN JN, CLAUW DJ, LYDEN AK et al.:      
Effects of sleep restriction and exercise dep-
rivation on somatic symptoms and mood in 
healthy adults. Clin Exp Rheumatol 2013; 31 
(Suppl. 79): S53-9.


