Received: 27 June 2019 Revised: 19 August 2019 Accepted: 29 August 2019

DOI: 10.1111/1756-185X.13713

REVIEW

International Journal of

Rheumatic Diseases

Fibromyalgia, sleep disturbance and menopause: Is there a
relationship? A literature review

Rejane Camila Alvarenga Dias’ | Jaime Kulak Junior? |

Eloise Haydeé Ferreira da Costa?® | Renato Mitsunori Nisiharal’?3

'Post Graduate Program in Gynecology and
Obstetrics, Federal University of Parana,
Curitiba, Brazil

’Department of Medicine, Evangelical
Mackenzie University, Curitiba, Brazil

3Department of Medicine, Positivo
University, Curitiba, Brazil

Correspondence

Renato Mitsunori Nisihara, Medicine
Department, Evangelical Mackenzie
University, R. Padre Agostinho, 2770,
Curitiba 80730-000, Brazil.

Email: renatonisihara@gmail.com

1 | INTRODUCTION

Abstract

Introduction: Fibromyalgia (FM) symptoms worsen in a significant portion of patients
with the onset of menopause. Some patients report that their symptoms begin after
menopause, suggesting a relationship between these entities. Sleep disturbance is a
common condition in FM and menopause, and it is associated with chronic pain.
Methods/Objectives: Several electronic databases were searched, from the first
available year to April 2018 to evaluate the publications that assessed the effects
of menopause and sleep disturbance on the appearance or worsening of FM and the
role of hormone therapy for these patients.

Results: The results are summarized in three tables. The objective sleep patterns
of FM patients included high sleep latency, frequent arousals and intrusion of alpha
wave sleep and NREM (non-rapid eye movement) sleep in delta sleep. Poor sleep dur-
ing menopause is more frequent in late perimenopause and surgical menopause, and
may be related to vasomotor symptoms or not. Hormone therapy exerted a positive
effect on subjective sleep quality of symptomatic menopausal women. Studies have
shown a high association between FM and early and surgical menopause. Raloxifene
exerted a positive effect on pain and sleep in FM patients; however one study that
analyzed the effects of transdermal estrogen therapy found no improvement in sub-
jective and objective parameters of pain.

Conclusion: Further studies are needed to elucidate the nature of the association
between menopause, sleep and persistent pain syndromes, such as FM, showing the

role of hormone therapy in prospective placebo-controlled trials.

KEYWORDS
climacteric, fibromyalgia, hormone replacement therapy, menopause, sleep wake disorder

outpatient clinics.* The understanding of FM has changed from a
predominantly peripheral musculoskeletal pathology to a central-

Fibromyalgia (FM), which is characterized by the presence of per- ized pain state, a maladaptive pain amplification through a vari-
sistent and widespread pain associated with multiple clinical symp- ety of different mechanisms. This does not deny the contribution
toms such as sleep disturbance, fatigue, cognitive dysfunction, and of peripheral nociceptive mechanisms, but these individuals feel
depression, is one of the commonest diagnoses in rheumatologic more pain than would normally be expected based on the degree of
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nociceptive input.? Recent studies have shown that FM is influenced
by both genetics and epigenetics, and it is triggered by environmen-
tal factors, stress, and physical or emotional trauma.>* FM has a
prevalence of 2%-8%, and this variation depends on the diagnos-
tic criteria used (American College of Rheumatology [ACR] criteria,
1990 or 2010 or 2010 revised).! Brazil has an estimated prevalence
rate of 2.5%-4.4%,>% and there is evidence of greater prevalence of
FM among midlife women, suggesting a possible role of the decrease
in hormone levels in developing or worsening FM symptoms.1

Poor sleep has been reported in almost 90% of subjects with FM.
Sleep and FM exhibit a reciprocal relationship, so quality of sleep
worsens with the severity of FM symptoms.” Studies have demon-
strated that deprivation of some stages of NREM (non-rapid eye
movement) sleep can lead to painful musculoskeletal symptoms and
intense muscular tenderness.®

Women are more susceptible to sleep disturbance than men,
and this disturbance intensifies after the 5th decade.” However,
the literature does not clarify if such sleep alterations are related
to hormonal changes, age, psychosocial stressors or symptoms ac-
companying menopause, such as hot flushes. These symptoms can
initiate, promote, or worsen sleep disturbance in this stage of life.X0
Certain drugs used for menopause can be an option for the treat-
ment of these sleep disturbances.!

To date, no review has clarified the relation between FM, meno-
pause, sleep, and hormone therapy (HT). Therefore, this review
aimed to evaluate publications that observed the effects of meno-
pause and sleep disturbance in establishing or aggravating FM, as
well as the role of HT for these patients. This review also compared
the methodologies of these studies, examined the diagnostic criteria
used, evaluated quality of sleep (subjective or objective) pain inten-
sity, and quality of life, and determined the role of the aforemen-

tioned menopause symptoms.

2 | METHODOLOGY

This research was performed via searching the principal databases
PubMed, Scopus, Web of Science, and BVS-Biblioteca Virtual em
Saude (Health Virtual Library). Original research reports (up to April
2018) that correlated FM and sleep disturbances with climacteric
and menopause were searched. The following keywords were used:

» o« » o« » o« n o«

“fibromyalgia”, “sleep”, “sleep wake disorders”, “insomnia”, “climac-
teric”, “perimenopause”, “menopause”, “hormone therapy” and “es-
trogen replacement therapy”.

First, 290 articles were obtained and analyzed. After thoroughly
reading the titles and abstracts, we excluded the studies that con-
tained other non-related research subjects, editorials, conferences,
and all that were repeated in different databases.

After the first selection a total of 39 articles were included in
this review.

Some papers focused on assessing the effects of hormonal alter-
ations on symptom intensity of patients with FM. Others assessed

subjective or objective sleep quality in patients with FM, through

questionnaires, polysomnography (PSG), or actigraphy (AG), to de-
termine predictors of poor sleep. The lack of consistency among the
parameters used by the different investigators in their evaluations
was noteworthy. Roughly, the papers could be grouped into three

main lines of analysis: “FM and sleep disturbance”, “sleep distur-
bance and menopause” and “FM and menopause”.

3 | RESULTS

3.1 | Fibromyalgia and sleep disturbance

The relationship between FM and sleep disorders is well estab-
lished. Even before FM was recognized as a clinical condition by
the World Health Organization, sleep disturbance was associated
with widespread pain and fatigue, the classical triad of symptoms
that characterized FM, with great specificity and sensitivity.12 In the
2010 research, which gave rise to the ACR revised diagnostic cri-
teria of FM, the presence of non-restorative sleep was the second
most important factor to differentiate FM from the control cases,
and widespread pain was determined to be the principal symptom in
the diagnosis of FM.B Despite these findings, the studies where not
design to properly clarify the nature of this association.
The studies that evaluated sleep and FM are listed in Table 1.

3.2 | Discussion

Seven studies were selected for this topic, and all made an objec-
tive evaluation of sleep through PSG. However, the obtained results
were divergent, which may be due to variations in methodology.
Klerman et al** evaluated changes in circadian rhythm markers in pa-
tients with FM compared with healthy controls. They used PSG but
did not describe their findings. Their results suggested that changes
in circadian rhythm are not associated with pain, fatigue, subjective
sleep disturbance, or cognitive disturbances.

In 2001, Roizemblatt'®> analyzed the characteristics of differ-
ent alpha sleep patterns in patients with FM using PSG. Different
patterns of alpha wave intrusion in the NREM phases of sleep were
found, and painful symptoms of FM and poor subjective quality of
sleep were correlated. In 2015, Rosenfeld also evaluated PSG and
quantitative electroencephalogram (qEEG) in FM patients, to mea-
sure the delta and alpha events frequency power, during NREM
sleep. The D/A ratio was calculated by dividing total delta events
(D) by total alpha events (A) for each patient's entire NREM sleep
time to produce a single number. He found significant differences
in the qEEG ratio of delta to alpha frequency power, which was 95%
specific for FM, when <1, compared to a control population. He also
found obstructive sleep apnea in 45% of the participants and con-
clude that PSG with EEG should be performed on those with severe
symptoms to properly diagnose breathing sleep disorders and quan-
tify D/A, which was considered a trusted marker of FM.16

Unlike Roizemblat, Chervin could not identify alpha intrusions
in NREM sleep. In his study, PSG measures showed nonspecific evi-
dence of mild sleep disturbance, such as increased number of shifts
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Psychic factors:
> Anxiety > Depression.
Consider |-CBT as a good

Sleep disturbance in
almost 90% of

treatment alternative patients
45% OSA PSG findings:
12% PLM >% 1 N-REM
<% 2 N-REM

< Sleep Efficiency
> Sleep latency

D/A Ratio< 1

Abbreviations: OSA: Obstructive Sleep Apnea; PLM: Periodic Limbic Movement;
I-CBT: Insomnia — Cognitive Behavior Therapy;
PSG: Polysomnography; D/A: Delta/Alpha ratio.

FIGURE 1 Studies main results - FM and sleep disturbance

of sleep stages. Alpha intrusions in NREM sleep were not statistically
significant, but their studies only involved a small number of patients.
Chervin also assessed other parameters, such as auditory arousal
threshold and heart rate variability (HRV), and compared these pa-
rameters between patients with FM and healthy controls. He found
a decreased short-term HRV and especially ratio-based HRV among
FM subjects suggested diminished parasympathetic and decreased
complexity of autonomic nervous system function in F™M.Y7

Others studies attempted to associate poor sleep in FM with
immune system changes (percentage of T lymphocytes and natural
killer [NK] cells)*® or inflammatory markers (interleukin [IL]-6, IL-1,
and tumor necrosis factor-alpha).'? Landis found minimal alterations
of the immune system and absence of alterations of NK lymphocytes
function and FM symptoms. Cetin Bugra found higher IL-6 levels re-
lated to pain, assessed by a visual analog scale, and higher latency
REM. The main findings can be seen in Figure 1.

Poor quality of sleep in patients with FM was found to be as-

sociated with high rates of depression,'”1%20 19,20

14,19

anxiety and poor
quality of life.

Given the divergences found in the methodology and results, the
exact nature of the sleep disorders of the FM patients cannot be de-

termined, and need to be better elucidated in further investigations.

3.3 | Menopause and sleep disturbance

Poor sleep is a common condition between FM and menopause,
and it can lead to short- and long-term dysfunction. In a short time
period, poor sleep can induce memory and attention deficits and
decrease quality of life. In the long term, repercussions can be seri-
ous, including higher prevalence of diabetes, obesity, depression and

raised mortality due to cardiovascular problems.'®

Rheumatic Diseases

During the transition to menopause, around 43%-47% of women
will experience some kind of sleep disturbance, while they are also
experienced by 15% of the general population.“The etiology of
these disturbances is still fairly speculative,m but a 5 years follow-
up study found frequent night sweats, depressive symptoms, use
of central nervous system medication, personal crises and unsatis-
factory perceived health as predictors for poor sleep after meno-
pause.?? The studies that objectively compared sleep patterns, via
PSG or similar methods, during menopausal transition, are few and
limited in number of patients and nights evaluated. The majority of
studies in the literature are observational and do not control for con-
founding factors, such as presence of comorbidities, use of medica-
tion, and presence of previous sleep disturbances. The results are
also inconsistent and discordant.?® Although the literature does not
allow conclusions, sleep-related complaints should be taken into
consideration. In 2003, Kravitz et al?* observed that 38% of women
in their study presented difficulties with sleep. Their complaints
were more frequent in late perimenopause and surgical post-meno-
pause, compared with other stages of menopause (45.4% and 47.6%,
respectively).?>?* Therefore, regardless of the causes, sleep distur-
bances should be investigated, and treatment should be considered.
Moreover, the effect of HT in these patients is an interesting topic
to be investigate.

The studies that evaluated the effects of HT on climacteric wom-

en's sleep are listed in Table 2.

3.4 | Discussion

Among the seven studies that analyzed the effects of HT on sleep, five
of them found that HT improves the subjective parameters of sleep.
There was an improvement of clinical symptoms, such as the vasomo-
tor symptoms, with HT in several studies.?>?”?® Tansupswatdikul et
al?? evaluated objective and subjective parameters of sleep before and
after HT transdermal estrogen in menopausal women. Once the hor-
mone clearly improves the hot flushes, the authors excluded women
with severe vasomotor symptoms in order to preserve the blindness of
the study. No statistically significant difference was observed between
the pattern of sleep of women in the estradiol and placebo groups.

Other authors observed an improvement in objective sleep pa-
rameters, such as enhanced sleep efficiency28 or decreased number
of sleep awakening527; however, their work involved samples of re-
duced size.

Roughly, taken together these studies suggested that, indepen-
dent of the effects in the objective sleep parameters observed by
PSG or AG, HT seams to improve subjective sleep parameters, es-
pecially in patients who are experiencing more climacteric symp-

25,27 (

toms Figure 2).

3.5 | Fibromyalgia and menopause

Before the establishment of the diagnostic criteria of FM in 1990,

some authors already suggested a role of estrogen deficiency in

the development or aggravation of FM symptoms. Waxman et al®°
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FIGURE 2 Studies’ main results -
hormonal therapy and sleep
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fatigue, reducing tender point counts, sleep disturbance and recovery
of usual activities as measured by the Stanford Health Assessment
Questionnaire. This study took 16 weeks and evaluated 100 patients.

In contrast, Stenning et al®® in 2011, found that hormonal re-
placement therapy with transdermal estradiol does not affect self-
estimated pain or experimental pain responses in postmenopausal
women suffering from FM, when compared to placebo. It is relevant
to consider that the study took 8 weeks, and 29 women were ran-
domly chosen.

Finally, Hernandez-Leon et al®%40 analyzed reserpine-induced
FM models and found that in the absence of ovarian hormones (ova-
riectomized rats) there was an increase in muscle nociceptors and
exacerbating pain and also altered sleep architecture by the increase
of total wake time (38%), diminution of the NREM stage (slow wave
sleep [SWS]-1 33% and SWS-II 76%), and abolition of REM. This
study also found that 17-beta-estradiol had analgesic and anti-allo-
dynic effects when administered to the animals, suggesting that it
could be useful in this model of induced FM.

These findings suggested that the menopausal status of patients

with FM is a factor that must be considered, particularly for those

FM begins after Menopause in some patients

1/3 of women with fibromyalgia had early menopause

intensity than non-menopausal

Fibromyalgia

Menopausal women with FM experienced the symptoms with greater

Abrupt decline (surgical menopause) or shorter exposure time to
ovarian hormones (early menopause) are related to worse pain in FM

women with surgical menopause or premature ovarian failure and
those presenting moderate to severe vasomotor symptoms. In such
cases, HT should be considered and individualized.*!

The position statement of the North American Menopausal
Society (NAMS) is that women aged younger than 60 years or who
are within 10 years of menopause onset and have no contraindica-
tions to HT, the benefit-risk ratio is most favorable for treatment
of bothersome vasomotor symptoms and for those at elevated risk
for bone loss or fracture. The contraindications for HT include un-
explained vaginal bleeding, severe active liver disease, prior estro-
gen-sensitive breast or endometrial cancer, coronary heart disease
(CHD), stroke, dementia, personal history or inherited high risk of
thromboembolic disease, porphyria cutanea tarda, or hypertriglycer-
idemia.** More common adverse effects include nausea, bloating,
weight gain, fluid retention, mood swings (progestogen-related),
breakthrough bleeding, headaches, and breast tenderness.

A literature review found that HT in the form of low-dose estro-
gen or progestogen could improve chronic insomnia and even im-
prove genitourinary symptoms, sexual dysfunction and a significant

improvement in the quality of life of menopausal women.**

FIGURE 3 Studies’ main findings
relating FM and menopause

Menopause

Hysterectomy with or without oophorectomy can be related to higher

pain, worse FIQ and worse physical functions

Abbreviations: FM: Fibromyalgia; FIQ: Fibromyalgia Impact Questionnaire
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5 | CONCLUSION
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< s 2 =} . . ge
2 E *é = S g g needed to elucidate the nature of the association between meno-
6989 = s 0 . :
2 o c @ O a § pause, sleep and persistent pain syndromes, such as FM. It seems
= £ ®© O .. -
o 'ﬁ o g % E E plausible that the symptoms caused by the menopausal hormone
° PQ R .. . .
*2 235 s s deficits, as well as the psychic stress and mood swings could con-
6 558 egta 8 o O
E :;(5 el % 5 2@ b tribute to disrupt sleep and may be responsible for the develop-
L C QO () o
o . a 35 ment or worsening of FM-related symptoms. If this is real, then
° 235
© D.> e = medical specialists who deal with persistent pain should be aware
o 2 >
o = L % 2 5 -2 that hormonal deficits can influence the physical and/or psychologi-
2 N 2 = e G £ Z ] cal health of their patients, and therefore should investigate their
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9] = ST & o> T .
g o 5; 9 25 68=S| = g = menopausal status. Moreover, a multidisciplinary therapeutic model
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