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16.1	 �Introduction

Rapid eye movement (REM) sleep behavior disorder (RBD) has historically been 
reported more frequently in men, starting with the first report of the disorder which 
identified four men and one woman [1]. This brings considerable inquiries specific 
to gender differences and their implications. RBD is associated with many neuro-
logic disorders including narcolepsy and neurodegenerative disorders. Idiopathic 
RBD (iRBD) was thought to be a disorder unrelated to other neurological disorders 
or clinical syndromes. However, recent evidence supports that iRBD can be one of 
the early manifestations of a neurodegenerative disorder (Chaps. 4 and 36). As med-
ical research continues to advance in the field of neurodegeneration, and as disease-
modifying agents become a reality (Chap. 44), a better understanding of gender 
differences has treatment consequences. This chapter will discuss gender in RBD 
and the clinical and research implications.

16.2	 �Gender Prevalence

iRBD has been reported to be notably male predominant, with the reported range 
extending up to 90% male [2, 3]. However, more recent studies either fail to dem-
onstrate statistical gender differences [4, 5] or demonstrate overall male to female 
ratio of RBD closer to 2:1 [6, 7] compared to older series ranging 5:1–8:1 [8–13]. 
The discrepancy between recent studies compared to older series may relate to 
increased awareness about RBD, the higher volume of younger patients included in 
recent studies and/or increased access to video-polysomnography (vPSG). vPSG 
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can help diagnose unrecognized RBD, as only 30–40% of patients with RBD in one 
study had a chief complaint suggestive of RBD [5].

16.2.1	 �Gender Differences of RBD Among Synucleinopathies

There is a strong association between synucleinopathies and RBD, with the most 
common synucleinopathy being Parkinson’s disease (PD), which has a 1:5 male to 
female ratio in western populations [14]. Gender distribution of RBD or probable 
RBD (pRBD) in PD has recently demonstrated a closer balance with 31–40% 
women and 43–49% men [15–17]. A cross-sectional evaluation of patients with 
idiopathic PD demonstrated higher phasic electromyographic metric (PEM) in men 
compared to women in NREM and REM sleep despite no difference in dream enact-
ment behavior [18]. However another study with RBD failed to demonstrate differ-
ences in EMG activity during REM sleep regardless of women having fewer 
behaviors [19]. Interestingly, a gender difference is not seen in multiple system 
atrophy (MSA) where almost all patients have RBD [3]. In patients with PD, women 
with pRBD tend to be older, with a shorter duration of PD symptoms, with higher 
levels of anxiety and depression, and with more sleep disturbances and decreased 
hours of sleep [20].

16.2.2	 �Gender Differences of RBD Among Other Disorders

Outside of the synucleinopathies, there is less male predominance with RBD in 
neurological disorders. Similar gender frequencies are seen in narcolepsy and mul-
tiple sclerosis [21]. RBD was reported in 12% (5/34) of patients with Wilson’s dis-
ease, 4 of them being women [22], in contrast to the higher prevalence of Wilson’s 
disease in men [23].

Autoimmune disorders and paraneoplastic disorders have also been linked to 
RBD. RBD has been reported with paraneoplastic cerebellar syndrome. Both cases 
were women with breast cancer and negative paraneoplastic antibodies [24]. Limbic 
encephalitis with potassium channel antibody has been associated with RBD; how-
ever all six cases were men [25].

16.2.3	 �Gender Differences of RBD with Age and Type of Disorders

Gender differences vary by age. Compared to women in the older age groups, 
women had a higher rate of RBD in early-onset RBD (before age 50 years), with a 
range of 41–45% compared to late-onset RBD of 11–25% [6, 7, 26]. Early-onset 
RBD had a higher rate of psychiatric diagnosis, antidepressant use, autoimmune 
disease, and narcolepsy, with neurodegenerative disease reported less often (2.6% 
compared to about 18% overall) [6, 7, 19, 26]. The high rate of autoimmune disease 
among female patients could account for the higher percentage of RBD in women 
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under age 50 [6]. Referral bias may also play a role given that psychiatric and rheu-
matologic patients frequently have fatigue and tiredness, which are common indica-
tions for referrals to sleep centers and sleep studies.

16.3	 �Gender Differences in RBD Dreams

Gender differences in dreaming are noted among patients with PD. Males with PD 
had more dreams involving aggression, work, adventure, and sports compared to 
women who had more dreams about family, friends, and daily activities [27]. 
However, when comparing patients with RBD or pRBD and PD, gender differences 
were not always noted [19, 27] or investigated [28]. A small reported series found 
that women had more victim dreams with no violent behaviors [29]. In patients with 
PD and pRBD, the women were all able to recall dreams, with content of being 
chased with 40% flight response, 40% fight response, and 20% with both responses 
[20]. Aggression and violence were significantly higher among RBD-PD men than 
with non-RBD-PD men. RBD patients’ dreams were described as more often being 
chased, being defensive, or being aggressive and did not reflect daily life [27].

16.4	 �Gender Differences in RBD Behaviors

Gender differences in RBD behaviors are theorized to contribute to reporting bias, 
with men having more aggressive and violent behaviors. When comparing RBD 
behaviors in patients with Parkinson’s disease, both men and women have vocaliza-
tion, with men having more violent behaviors and women reporting more sleep 
disturbances, flailed arms, a tendency to use upper limbs,  and run more than men 
[15, 20, 27]. One study demonstrated that only men had sleep-related injuries in 
patients with RBD and Parkinson’s disease [30]. This male predominance with vio-
lent behaviors is seen with other disorders associated with RBD [22, 31]. Females 
have also been reported to have fewer RBD behaviors on vPSG [19, 32]. Higher 
muscle activity in REM sleep in the legs was found in men with RBD compared to 
higher muscle activity in REM sleep in the arms of women with RBD, in one study 
[29]. However, in a Chinese population study, no differences among behavioral 
symptoms or violence between men and women with RBD were noted, although 
82% were men in that study [12].

Gender nonconformity (transsexual status) was mentioned in a study on the dif-
ferent manifestations of RBD in men and women [29]. One patient was transsexual, 
was born a male (with gender change surgery 13 years prior to vPSG), had arm 
movements in REM sleep that were much less than that usually found in women, 
and did not differ substantially from those of men. This particular patient was the 
only woman in the case series with violent behaviors associated with RBD. Dream 
content was not mentioned, which raises the question of whether dream content 
and/or behaviors would be more consistent with their gender at birth or with the 
gender identity (resulting in transsexual surgery). The abovementioned case appears 
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to be more consistent with birth gender. One unreported homosexual iRBD female 
identified herself as female but labeled herself as a “tomboy” (CL Bodkin, unpub-
lished observation). She described dreams where she was protecting people and/or 
animals from an attacker. She herself was neither the victim nor the attacker, but the 
dreams and behaviors were violent to protect her loved ones. Therefore, questions 
regarding gender nonconformity should be included in future studies looking at 
gender differences in RBD.

16.5	 �Etiology of Gender Differences in RBD

Hormonal factors, other predisposition factors, referral bias, and decreased sensitiv-
ity of detecting RBD in woman from vPSGs may contribute to the reported male 
predominance of RBD. Testosterone is one hormone that has been implicated. 
However when comparing men with PD-RBD to men with PD-non-RBD, there was 
no difference in testosterone levels [33]. Estradiol has been proposed to be protec-
tive specifically in glutamate-induced toxicity in  vitro [34]. Estrogen has been 
shown to have effects in the central nervous system with respect to serotonin, nor-
epinephrine (NE), and dopamine [35]. It has been suggested that higher estrogen 
levels in women may lower NE neurotransmission leading to reduced phasic REM 
activity, based on a study in anesthetized rats [36]. However, there is a lack of evi-
dence that estradiol or other sex hormones differ in male patients with or without 
RBD [33, 37]. Although the evidence argues against hormone status as a risk factor 
for RBD, it does not rule out a hormonal role in phenotypic differences between 
men and women, or violent vs. nonviolent behaviors, in RBD.

Men may be preferentially predisposed to RBD. When looking at REM sleep 
without atonia (RSWA) in a retrospective study in patients who underwent PSG 
evaluations, men had higher phasic muscle activity in the leg compared to women 
[38]. Undiagnosed neurodegenerative diseases in men could explain some of this 
difference. When looking at small movements during NREM and REM sleep in a 
prospective study with healthy volunteers, women were found to have shorter dura-
tion of movements, and men had greater movement indices in the upper and lower 
extremities [39]. These findings suggest underlying gender differences with base-
line sleep motor dyscontrol, which may place men at higher risk for RBD.

Given the strong relationship between RBD and neurodegenerative diseases, 
such as PD, the high rate of male RBD patients could in part be explained by the 
higher male incidence of PD. Male to female incidence of PD is estimated to be 1.5 
with a male to female difference more evident in western populations and not dem-
onstrated in Asian populations. The lack of gender difference in Asian populations 
also suggests genetics rather than hormonal factors, such as estradiol, in playing a 
role in the risk for PD [14].

Referral bias likely plays a partial role in gender incidences. Women, on average, 
live longer than men and therefore may not have a bed partner. This is supported by 
reports that men with RBD are more likely to have a bed partner [31]. If behaviors 
are less violent and women are not suffering injuries, and they are sleeping alone 
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(and unaware of their sleep behaviors and without a spouse who could complain of 
excessive movements during sleep), then they may be less likely to seek medical 
attention. The possibility of vPSG being less sensitive in women, especially if arm 
EMG electrodes are not used, could contribute to the underdiagnosis of RBD in 
women. The higher ratio of women in recent studies suggests a greater awareness of 
women with RBD. Only 10.4% of reported RBD patients between 1990 and 2003 
were women, while 23.2% of reported RBD patients were women between 2004 
and 2014 [31].

16.6	 �Gender Implications in RBD

It is important to recognize RBD in both men and women, for compelling reasons. 
In one study of 93 patients with iRBD, the 12-year risk for developing a neurode-
generative disease, from the time of iRBD diagnosis, was 52.4%, and the risk of 
progressing to a neurodegenerative disease was similar in men and women [2]. 
Also, more recent findings from a cohort of 174 iRBD patients at another center 
found the risk of a defined neurodegenerative disorder from the time of iRBD diag-
nosis to be 33% at 5 years, 76% at 10 years, and 91% at 14 years, with the median 
conversion time being 7.5 years [40].

Although currently there are no disease-modifying agents, clinical trials in this 
area are being developed. As disease-modifying agents become a reality, early rec-
ognition of RBD will be of upmost importance. Healthcare providers across a wide 
range of specialties will need to be made aware of RBD and its strong link with 
parkinsonian neurodegenerative disorders in both women and men and be mindful 
of the gender differences in RBD and their different clinical profiles. The recent 
trend toward home sleep testing (HST), which is not indicated for nor sensitive in 
diagnosing RBD, could greatly underdiagnose RBD. In two reports, only 30–40% 
of patients with RBD had presented to a sleep center with a chief complaint sugges-
tive of RBD [5, 6]. Therefore, healthcare providers need to carry out a detailed sleep 
evaluation prior to and/or after HST, as well as after treatment of any diagnosed 
sleep disorder breathing.

Besides the risk of developing a neurodegenerative disorder, there are social and 
physical implications to the bed partner. Women and children can be victims of 
violent RBD behaviors, which can include choking, headlocks, and punching [41]. 
This often leads to spouses sleeping in a different bed and/or room. Despite spouses 
often being victims of repeated injuries from RBD behaviors, necessitating sleeping 
in a different room, only two cases with divorces related to RBD have been reported 
[42, 43]. This most likely reflects how the majority of RBD reported cases involve 
older men who have been married for decades, and so their spouses understand that 
the sleep violence is completely out of character from the waking personality.

RBD is a treatable and important disorder to recognize, given the risk of future 
neurodegenerative disorder and the psychosocial implications. Some women and 
men may have similar presentations. However, women may present with less vio-
lent dreams and behaviors, have less tonic and phasic EMG activity during REM 
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sleep and less behavioral abnormalities during REM sleep, and also have a chief 
complaint with symptoms other than a parasomnia. A detailed history and the use of 
a screening questionnaire are important for both genders and should include an 
assessment of any impact to the bed partner and the relationship, if appropriate. 
Management should also include monitoring for resolution of all sleep symptoms in 
the setting of comorbid sleep disorder.

Note Added in Proof:  Equal RBD gender ratio was recently found in the first general population-
based study of PSG-confirmed RBD (in contrast to male gender predominance in RBD patients 
presenting to sleep clinics): Haba-Rubio J, Frauscher B, Marques-Vidal P, et al. Prevalence and 
determinants of REM sleep behavior disorder in the general population. Sleep 2017; doi: 10.1093/
sleep/zsx197.
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