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Fibromyalgia (FM) and Chronic Fatigue Syndrome (CFS) are illnesses that are 
characterized by widespread muscle pain, chronic fatigue, sleep disturbances, and other 
somatic symptoms (1-3).  Both FM and CFS are more commonly reported in women, and 
recently there has been research into the role of female sex hormones with these illnesses 
(2-6).  Young, female patients with fibromyalgia have their first periods significantly 
later (over age 14) compared to control subjects and patients with other types of chronic 
pain (7,8).  Additional studies found that FM patients have a reduced fertility rate, with a 
significant number of FM patients having never been pregnant (7,8).  It is believed that 
FM and CFS result from neurohormonal dysregulation in the brain and gonads (ovaries 
or testes) that perpetuates symptoms, also called the hypothalamic-pituitary-gonadal 
(HPG) axis (2,3,5).  The following review of medical literature will help to elucidate the 
effect of various female hormones in regards to CFS and FM. 
 
There are several hormones involved that regulate 
ovulation and menstruation.  The start of menses is 
regulated by the brain, which releases gonadotropin-
releasing hormone (GnRH) from the hypothalamus 
(9).  GnRH then acts upon the pituitary gland in the 
brain to produce luteinizing hormone (LH) and 
follicle-stimulating hormone (FSH) (9,10).  LH and 
FSH travels through the blood to the ovaries, where it 
stimulates the ovaries to ovulate (release egg) and 
triggers the release of estrogen (the active form is 
estradiol), testosterone (which is converted to 
estrogen) and progesterone (a hormone necessary for 
the maintenance of a pregnancy) (9).  This is known as 
the luteal phase of the menstrual cycle.  The presence 
of these sex hormones decreases the amount of GnRH 
produced (called a negative feedback loop), and when 
progesterone and estradiol decrease (called the 
follicular phase) it causes the hypothalamus to secrete 
more GnRH (9).  As menopause approaches, LH 
remains high while estrogen production decreases and 
testosterone increases (which causes the increase in 
body hair seen in menopause, and also increases the 
risk of cardiovascular disease).  In FM patients, 
menopause is correlated with increased severity of 
pain (11).  Recent studies have shown there is an 



imbalance in some of these hormones with FM and CFS (2-6).  Additionally, these 
studies have shown that there is also a connection to the imbalance of other hormones 
and neurotransmitters.  
 
Research has already shown that estrogen plays a role in regulating serotonin availability 
in the brain (4).  Serotonin is classically thought of as a neurotransmitter that plays a role 
in depression, although serotonin is also found systemically and acts upon the gastro-
intestinal tract, blood vessels, uterus, and others (4). Estrogen increases a cofactor 
(molecular ‘helper’) that synthesizes serotonin, and also increases the time that serotonin 
is available in the brain and body (before the serotonin breaks down) (4). As estrogen 
decreases with age, the serotonin concentration in the body will also drop.  Research 
shows that estradiol does effect pain levels in the brain and spinal cord, and the level of 
estrogen relates to pain-receptor binding in the thalamus and hypothalamus of the brain 
(4,6,12).  Low estradiol states increased the feeling of pain by inhibiting the function of 
our endogenous opioids (natural painkillers our own bodies produce), and high estradiol 
concentrations increased our opioid function (4). One study showed that depressed 
women had normal levels of hormones, except for estradiol (13). Likewise, FM and CFS 
women patients are more sensitive to pain during the follicular phase of their menstrual 
cycle (when there is low estradiol), and men suffer less pain than those women (3,6).  
Smaller studies involving estrogen had produced conflicting results, with smaller studies 
showing lower estradiol levels in FM/CFS patients while larger studies found no 
difference in estradiol concentrations between FM, CFS and healthy patients (2,5).   
 
In addition to estradiol, elevated LH levels have been described in FM patients and 
normal LH levels in CFS patients (2,3). Higher levels of LH are normally seen in post-
menopausal women; however, it is also seen clinically as premature menopause (before 
age 40), polycystic ovaries, and other conditions that cause infertility (9,10). There are 
several effects from excessive LH production, such as a decrease in cognitive 
performance, less self-described depressive symptoms, sleep disturbances and fatigue 
(2,3,14).  LH levels are also significantly higher in FM patients with less depressive 
symptoms than CFS patients with less depressive symptoms (2).  In these studies, all 
subjects were females who had normal menstrual cycles and were free of birth control 
pills (2,3).  In addition to blood concentrations of LH, the effect of this hormone on 
pregnancy was examined using animal models.  It was determined that increased LH had 
no effect on egg viability (10).  However, the pregnancies of these LH-hypersecreting 
mice could not be maintained as a result of dysfunctional uterine receptivity (9,10).  
When the eggs of these mice were transferred into mice that secrete normal amounts of 
LH, the pregnancy evolved normally and the pups were healthy (10).  These results 
suggest that FM and CFS act differently in regards to LH secretion, and that excessive 
LH may inhibit correct implantation and gestation of embryos. 
 
LH is a necessary hormone to activate ovaries to produce sex hormones other than 
estrogen, like progesterone and testosterone.  There has been little research into the effect 
of progesterone or testosterone in regards to CFS and FM.  In one large study, the data 
suggested that progesterone is slightly elevated in FM patients during mid-luteal phase of 
menses, and the pain threshold for FM patients was modestly related to progesterone 



level (15).  However, no discussion or observations were made regarding the effects of 
elevated progesterone in pregnancy.  Nor was there any discussion of possible abnormal 
testosterone break down into estrogen in response to elevated LH in FM patients only 
(2,3). 
 
CONCLUSION:  Females state they experience more pain during menstruation and 
luteal phase of their cycles (11).  There is conflicting data regarding the role of sex 
hormones in the etiology of FM and CFS.  Therefore, this examination of research 
literature suggests that there is not enough evidence that sex hormones play a role in the 
development of FM or CFS.   
 
Estradiol levels are not affected by CFS or FM, but studies have shown that estrogen does 
effect the amount of pain one feels (2-6,16).  This may explain why there are more 
women than men complaining of FM or CFS symptoms, or why a lot of FM and CFS 
women patients are diagnosed during perimenopausal and menopausal states (2-6). 
 
A significant rise in LH levels were found in a subset of FM patients that suffer less 
depressive symptoms, while there was no increase in any other sex hormones for these 
patients (2,3).  Animal studies have also found that LH hypersecretion contributed to 
uterine dysfunction in embryo implantation, yet transplantation of the embryo into a 
normal mouse produced a successful pregnancy (10).  However, this result has yet to be 
confirmed in human subjects. Since LH is produced by the anterior pituitary gland, 
further research is needed to determine how the pituitary is functioning.   
 
There is no clear answer regarding the effect of other sex hormones in conception and 
fetal development, specifically progesterone and testosterone. Progesterone was only 
shown to have an effect on pain levels.  Disappointingly, none of these studies examined 
the testosterone levels in these patients. Normally testosterone is immediately converted 
into estrogen in the ovaries of reproductive females; however, the possibility of abnormal 
testosterone production has yet to be addressed.  Other studies have shown that an 
increase in testosterone creates ovarian disfunction (18).  Future studies on these sex 
hormones may help to elucidate fertility questions in females with FM or CFS. 
 
 In case of a confirmed pregnancy, a majority of FM patients experienced a worsening of 
symptoms during pregnancy and post-partum (11).  Since there was no increase in any 
hormones for CFS patients compared to FM patients, this may suggest that CFS and FM 
should be treated as separate conditions when facing conception issues.  In summation, 
there is not enough evidence yet to support the idea that sex hormones play a role in the 
infertility of women with CFS or FM.  Yet the animal studies do give hope that their eggs 
could be transferred into a surrogate in the event of unsuccessful pregnancies by the 
FM/CFS patients.  Further research is needed to clarify these issues. 
 
 
Author’s Comment:  The NNFCN does not endorse any products, and is not liable for 
any information presented in this article.  This literature review was conducted and 
produced without competing interests or commercial involvement.  The information 



contained in this article is meant to inform patients only.  Always consult your 
physician(s) before stopping or changing any medical treatments. 
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