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Background: Recent research suggested that perception of sleep impairments might present
sex-related effects (ie, women appear to be more prone to report fatigue rather than sleepi-
ness). The latter has been evidenced in sleep-related breathing disorders (SRBD). Differently,
it has been suggested that sleep-related movement disorders may also be associated to fatigue
rather than to sleepiness. Whether sex-related differences would be similar irrespective of
diagnosis remains unclear.

Methods: During a one-year period, systematic clinical evaluation, by means of structured
symptom scales, was performed for a cohort of 921 consecutive patients attending an
academic sleep center for polysomnography. The Brugmann Fatigue Scale (BFS), an instru-
ment designed for the assessment of rest propensity was used among other scales (ie,
Epworth Sleepiness Scale, ESS). According to inclusion and exclusion criteria, 420 men
and 376 women were finally included in the study and retained for data analysis.

Results: While men and women presented with similar age, BMI, total sleep time and sleep
efficiency, men presented with higher levels of respiratory events and more periodic limb
movements. Irrespective of diagnosis, women presented with significantly higher levels of
sleep-associated complaints on all scales. Comparative stratifications of daytime symptoms,
per diagnostic groups (SRBD, Movement Disorders (SRMD) and Insomnia), revealed sig-
nificant main effects for diagnosis alongside with main effects of biological sex. Associations
between common markers of disease severity for SRBD or SRMD and sleep or rest
propensity, respectively, only showed significant correlation between periodic limb move-
ments and rest propensity. The strength of association was similarly significant for both
sexes.

Conclusion: While men displayed more objective impairment on polysomnography (PSG)
and lower symptom levels, the opposite was true in women. However, both men and women
present with statistically significant associations between SRMD severity (PLMS index) and
physical fatigue.

Keywords: sleep-related sex effects, fatigue, rest propensity, sleepiness, sleep propensity

Brief Summary

Current knowledge: Recent research suggests that differences in subjective sleepi-
ness and fatigue may be related to biological sex. It remains unclear whether these
differences are dependent on diagnosis or due to methodological issues such as the
lack of instruments sharing a similar conceptual approach to both concepts, such as

behavioral impact vs symptom severity.
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Study impact: Our results provide evidence for differ-
ences in symptom-expression based on sex and diagnosis.
They also suggest that movement disorders may be related
to fatigue rather than to sleepiness.

Introduction

By definition, sleepiness is typically considered to be a signal
for the spontaneous onset of sleep and therefore refers to sleep
propensity.'” Fatigue on the other hand, as weariness, is
described as a condition in which sustaining motor or mental
activities degrees gets increasingly difficult in acute, intense
and energy-demanding tasks.>* In contrast to sleepiness and
sleep propensity, which can be reduced to the approximation of
a single objective dimension (ie, sleep onset latency),
a consensually accepted objective measure of fatigue is still
lacking. Consequently, the clinical evaluation of fatigue
remains largely based on symptom assessments.

Complaints of fatigue rather than sleepiness present with
sex-related effects with respect to the prevalence of sleep
disorders” " and irrespective of sleep disorder diagnosis.® It
has been showed recently that, in comparison to men, women
with Obstructive Sleep Apnea (OSA) tend to present more
often with fatigue rather than with sleepiness, while the
opposite was true for men,” suggesting that, next to sleepi-
ness, fatigue assessments in order to apprehend the experi-
ence of women. Thorough studies on large clinical cohorts,
comprising both, a systematic and structured clinical evalua-
tion alongside with a polysomnography for each participant
are however mostly lacking.

On the other hand, fatigue related to physical rest
propensity, in particular, has been shown to be higher in
Sleep-Related Movement Disorder (SRMD) compared to
Sleep-Related (SRBD)."?
Statistically significant correlations between perceived

Breathing Disorders
sleep quality and/or daytime fatigue (but not sleepiness)
and polysomnographic variables such as the Periodic
Limb Movements during Sleep Index (PLMSI) have
also been mentioned.'®!" PLMSI >15 are more prevalent
in men'? in general population-based samples'® and in
comparison to good sleeper controls, patients with sleep
bruxism show higher levels of rest propensity (fatigue)
but not of sleep propensity (sleepiness).'* Whether sug-
gested higher rest propensity levels in SRMD (than in
SRBD) and its association with objectively observable
sleep parameters (such as the PLMSI) stand against find-
ings of biological sex effects remains yet to be deter-
mined. The above-mentioned considerations are of
clinical relevance, given that fatigue and sleepiness are

potentially independent consequences of sleep disorders'”
and relate to distinct conditions.**!'®!7

The aims of the present study are thus: (1) to confirm sex-
related effects of sleep complaints disregarding diagnostic
categories; (2) to confirm higher intensity of fatigue symptoms
and rest propensity levels in SRMD in comparison to SRBD
disorders; and (3) to further explore within SRMD patients,
the former suspected relations between the behavioural impact

of fatigue and polysomnography-derived disease severity.

Methods

Participants

After a period of one year, we sampled 796 hypnotic-
47.66; SD,,.=12.79) outside
a cohort of 921 patients, addressed to the sleep unit of

free individuals (M,gee=

a university hospital (Figure 1). Primary care referred
patients, with complaints of sleepiness, fatigue, non-
restorative sleep or a combination of these symptoms
were included. Sleep disorders such as Sleep-Related
Breathing (SRBD), Movement (SRMD) and Insomnia
Disorders, (ID) were categorized according to ICSD-3

criteria.'®

Four groups were defined: SRBD with
a Respiratory Disturbance Index (RDI) larger or equal
to 15 and a Periodic Limbic Movement during Sleep
index (PLMSI) lower or equal to 15; SRMD with
a clinical diagnosis of restless legs (RLS) or PLMSI
larger than 15 and an RDI lower than 15; ID with
a clinical diagnosis of insomnia, RDI lower than 15
and a PLMSI lower or equal to 15 and unspecified
sleep disorder (USD) being the remainders (not fulfilling
the criteria of the three aforementioned groups). All
patients in our lab completed questionnaires about life-
style and drinking habits. Naps before PSG and during
the hospitalisation stay were not permitted. Preparation
of the patients for the PSG recordings was between
22:00 and 23:00. With a view to elude treatment trials
(eg, continuous positive airway pressure, etc.), we ana-
lysed only first-night PSG (see Figure 1). The protocol
was allowed by the ethical committee of Brugmann
hospital and was in compliance with the Declaration of
Helsinki. Consent was waived due to the retrospective
nature of the study, although privacy of the participants
was respected, because data were anonymized.

Material
PSG recordings included at least three electroencephalo-
grams recorded from Fp2-Ax, C4-Ax, O2-Ax sites, two
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Figure | Flowchart illustrating the clinical sample’s selection (inclusion/exclusion) procedure.
Abbreviations: TST, total sleep time; REMLAT, Rapid Eye Movement sleep (REM) and REM latency; (C)PAP, (Continuous) Positive Airway Pressure; MAD, Mandibular

Advancement Device.

electrooculogram, submental and bilateral anterior tibial
electromyograms. Oral and nasal airflow were recorded
by an oro-nasal cannula (Pro-Flow Plus™ Pro-Tech®
Mukilteo, WA, USA), respiratory effort was measured by
thoracic and abdominal belts (Pro-Tech® CT2™,
Mukilteo, WA, USA). Capillary oxygen saturation was
monitored by photosensitive finger-oxymetry (Nonin®
Flexi-Form® I1I 7000A Nonin Medical Inc, Minneapolis,
MN USA and LINOP® Adt Masimo corp. Irvine, CA,
USA). All PSG recordings were analyzed on 22’ screens
displaying 30-second polysomnograph epochs (Philips
Respironics Inc™  Alice6®, Philips Healthcare™,
Eindhoven, the Netherlands, European Union) by trained
technicians unaware of the aims of the study.

Polysomnography

Sleep records were scored using conventional criteria from
the American Academy of Sleep Medicine (AASM)
criteria'® with sleep efficiencies (SE) defined by the ratio
between TST and TIB (SE1) or between TST and Sleep
Period Time (SPT= TIB-SOL) (SE2).

Clinical Scales

The Epworth Sleepiness Scale (ESS),"'? the Brugmann
Fatigue Scale (BFS),'’ the Pittsburgh Sleep Quality
(PSQI)*® and Hospital Anxiety and Depression rating
scale (HADRS)?! were assessed in order to evaluate inten-

sity of clinical complaints.
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Statistics

Group differences for nominal variables were computed
using X2 tests. Violations of normality for continuous
variables were assessed by means of Kolmogorov—
Smirnov tests.

Biological sex comparisons were carried out by means of
independent sample t-tests. Comparisons between sexes and
diagnostic groups were performed by means of multivariate
of variance (MANOVA - Pillai’s
Capitalization on chance was addressed by applying

analyses Trace).
Bonferroni corrections. Associations between continuous
variables were computed using Pearson’s moment r.
Hypotheses tests were performed 2-sided at the 5% signifi-
cance level. Analyses were performed by means IBM SPSS
25® (Industrial Business Machines, SPSSTM Inc., Armonk,
NY, USA) and Fisher r-to-z transformations were calculated
via Vassarstats (VassarStats® Statistical Computation).

Results

Biological Sex Differences in
Demographics, Polysomnography and
Daytime Symptoms (Table 1)

Irrespective from diagnostic group, age and BMI are simi-
lar for both sexes. Sleep fragmentation (Arl), respiratory
disturbance (Apnea—Hypopnea Index (AHI), RDI, Oxygen
Desaturation Index (ODI)) and limb movement (PLMSI)
indices are significantly lower in female than in male
patients (»p<0.001 for Arl, AHI, RDI and ODI and
p<0.05 for PLMSI, respectively). In contrast, female
patients show significantly higher levels of slow-wave
sleep (N3) and significantly longer REM sleep latencies
(REMLAT) (p<0.05 in both cases). Females also report
significantly higher symptom intensities on all instru-
ments, namely regarding affective symptoms (HADA:
p<0.001; HADD: p<0.05), sleep propensity (ESS:
p<0.05), mental (BFSy: p<0.001) and physical (BFSe:
p<0.001) rest propensities and sleep quality alteration
(PSQI: p<0.001).

Biological Sex Proportions and Symptom
Intensities Across Diagnostic Groups
(Figures 2 and 3)

Biological sex proportions significantly differ between diag-
nostic groups (y2 (3, N=792)=34.992, p<0.001). Within our
sample, the prevalence of ID is significantly higher in female
patients (66.1%; (x2 (1, N=792) =21.723), p<0.001) and the

Table | Descriptive Variables Comparing Male and Female

Patients (PSG and Symptom Scales)

d ? t df | p

n=420 n=376

M (SD) M (SD)
Age 47.44 (12.8) | 4791 (128) | 0520 | 794 | ns
BMI 2847 (5.2) 2809 (64) | —0.933 | 792 | ns
TST 380.20 (78.1) | 383.14 (70.1) | 0.553 | 791 | ns
soL 3749 (353) | 41.73(38.7) | 1.607 | 788 | ns
WASO | 6530 (488) | 59.95 (47.0) | —1.571 | 790 | ns
SEI 7204 (12.7) | 7325 (12.0) | 1384 | 790 | ns
SE2 8499 (114) | 8635(11.5) | 1.667 | 790 | ns
NI 63.16 (404) | 48.75 (304) | —5.608 | 788 | 0.000
N2 201.40 (100.1) | 202.20 (67.0) | 0.130 | 787 | ns
N3 6557 (39.6) | 7861 (42.4) | 4471 | 788 | 0.000
REM 51.35(28.9) | 53.56 (28.9) | 1.067 | 784 | ns
REMLAT | 13621 (812) | 153.01 (95.0) | 2.648 | 770 | 0.008
Arl 29.74 (17.2) | 2330 (13.8) | —5.747 | 786 | 0.000
AHI 20.88 (21.5) 11.36 (147) | -7.177 | 790 | 0.000
RDI 25.10 (21.4) 15.54 (162) | —7.026 | 790 | 0.000
oDl 1496 (319) | 797 (153) | -5.118 | 784 | 0.000
PLMSs| 16.63 (24.8) 11.63 (18.1) | —3.199 | 788 | 0.001
HAD_A | 823 (4.3) 1029 (43) | 6216 | 677 | 0.000
HAD D | 6.57 (42) 7.65 (4.4) 3258 | 677 | 0.001
ESS 9.49 (5.0) 1071 (53) | 3082 | e8I | 0.002
BFSY | 3.99 (3.0) 541 (3.0) 6099 | 661 | 0.000
BFS® | 391 (28) 5.86 (3.2) 8361 | 664 | 0.000
PSQI 881 (4.1) 1023 (43) | 4231 | 636 | 0.000

Notes: Male patient (); Female patient (?); Body Mass Index (BMI) in [kg/m?].
Non-Rapid Eye Movement (NREM) sleep stage | & 2 (NI & N2), slow-wave sleep
(N3), Rapid Eye Movement sleep (REM) and REM latency (REMLAT) in minutes
[min]; Sleep Efficiency SEI = (TST/TIB)*100 and SE2 = (TST/SPT)*100 in percent.
Arousal Index (Arl) and Periodic Limb Movement during Sleep Index (PLMSI) in
events per hour of sleep. Brugmann Fatigue Scale (BFS) mental (y) and physical (¢)
fatigue subscales.

Abbreviations: TST, total sleep time; SOL, sleep onset latency; WASO, wake after
sleep onset; RDI, Respiratory Disturbance Index; AHI, Apnea—Hypopnea Index;
ODI, Oxygen Desaturation Index; ESS, Epworth Sleepiness Scale; HADA, Hospital
Anxiety and Depression Scale Anxiety Subscale; HADD, HAD Depression Subscale;
PSQI, Pittsburgh Sleep Quality Index.

prevalence of SRBD is significantly higher in male patients
(65.8%; (x2 (1, N="792)=22.192), p<0.001). All other diag-
nostic group proportions are similar for both sexes (Figure 2).
Both age and BMI significantly differ between sexes across
diagnostic groups (¥(6,1562)= 4.370, p<0.001). In SRBD
and ID, females are significantly older than males (respec-
tively, F(1,227)= 9.307, p<0.005 and F(1,125)= 10.553,
p<0.005). Males with SRBD, present with a significantly
higher BMI (F(1,227)= 5.292, p<0.05) (Figure 2).
Consequently, age and BMI are included as covariates in
all following comparisons.

For all symptom scales (Figure 3), we observe
a significant main effect of biological sex (all p’s<0.005,
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Figure 2 Distribution of age, BMI and biological sex across diagnostic groups.

Notes: Male patient (3); Female patient ({); Error bars represent standard deviations. Statistical significances are depicted as follows: * p<0.05; *¥ p<0.01; *** p<0.001.
Abbreviations: USD, unspecified sleep disorder; SRBD, sleep-related breathing disorder; SRMD, sleep-related movement disorder; ID, insomnia disorder.

except for the HADD [p<0.05]), with higher symptom
intensities observed in women. Except for the BFSy (p=
0.531), a main effect of diagnostic group is observed for
all other symptom scales (all p’s<0.05). Differences in
symptom intensities between sexes are largely independent
of diagnostic group, as all omnibus interaction tests turned
out non-significant (all p’s > 0.05). Conform to Wei et al,*
post hoc analyses were performed and revealed that anxi-
ety symptoms (HADA), are significantly higher in female
patients in all diagnostic groups (all p’s<0.01), except for
ID. Patients with SRMD present with comparable anxiety
symptom intensity individuals with SRBD or ID, but
than sleep-related conditions
(»<0.05). However, females with USD report higher
depressive

higher in unspecified

symptom intensities compared to males
(»<0.01). Depressive symptom intensities are also higher
in SRMD compared to SRBD and USD (respectively,

p<0.05 and p<0.001). Yet, on average, both depressive

symptom intensities remain below clinical thresholds, irre-
spective of biological sex or diagnostic group. Females
presenting with SRBD or SRMD report significantly
worse perceived sleep quality (PSQI) compared to males
within the same respective groups (respectively, p<0.015
and p<0.05). Patients with ID in general present with
higher sleep quality complaints well above clinical thresh-
olds on average and significantly higher than all other
diagnostic groups (all p’s<0.001). Additionally, PSQI
scores are significantly higher in patients with SRMD
compared to the USD group (»p<0.001). Regarding the
ESS, females in the USD group report higher levels of
sleep propensity compared to males (p<0.05). Patients
with ID on the other hand report significantly less sleep
propensity compared to patients with SRBD or SRMD
(respectively, p<0.05 and p<0.001). The latter group pre-
sents also with higher sleep propensity than patients with
unspecified sleep disorders (p<0.01). Biological sex effects
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Figure 3 Symptom intensities for both sexes across diagnostic groups.

Notes: Dotted horizontal lines represent commonly used clinical thresholds for the different instruments. Error bars represent standard deviations. Statistical significances
are depicted as follows: * p<0.05; ** p<0.01; *** p<0.001.
Abbreviations: HADA, Hospital Anxiety and Depression Scale — Anxiety; HADD, Hospital Anxiety and Depression Scale — Depression; PSQI, Pittsburgh Sleep Quality
Index; ESS, Epworth Sleepiness Scale; BFS mental, Brugmann Fatigue Scale mental subscale; BFS physical, Brugmann Fatigue Scale physical subscale; USD, Unspecified Sleep
Disorder; SRBD, sleep-related breathing disorder; SRMD, sleep-related movement disorder; ID, insomnia disorder.

are observed for mental rest propensity (BFSY), being
significantly higher in females for USD (p<0.001),
SRBD (p<0.05), and SRMD (p<0.01). Physical rest pro-
pensity (BFS®) is systematically significantly larger in

females than in males, regardless of diagnostic groups
(all p’s<0.001 except for SRBD [p<0.05]). Additionally,
physical sleep propensity is higher in SRMD compared to
SRBD and USD (respectively, p<0.001 and p<0.05).
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Associations Between Indices of SRBD
and SRMD and Sleep and Rest Propensity

Across Sexes

Pearson’s product-moment correlations revealed only
a significant association between the PLMSI and physical
rest propensity (BFS®; = 0.117, p<. 005). The strength of
association is similar for both sexes (z= 0.26; p;_;,..= 0.397)
(see Figure 4).

Discussion

Sex-related differences with respect to sleep are a very con-
temporary concern. A recent meta-analysis provided evi-
dence about polysomnographic parameters in healthy adult
men and women, also considering the effects of age.”
Biological sex differences with respect to prevalence of
sleep disorders®® and with respect to sleep-related daytime
symptoms in OSA’ have also been suggested by previous

reports. Likewise, Chervin et al**

also suggested in an
untreated OSAS sample that women report higher levels of
sleepiness, fatigue, tiredness and “lack of energy”. The for-
mer clinical studies, investigating sex-related effects in day-
time symptoms, do often not provide full polysomnography-
derived data® and are mainly, if not solely, focused on SRBDs
such as OSA.”?* Systematic and structured symptom assess-
ments in larger patient cohorts, covering several diagnostic
categories, remain sparse. Consequently, the primary aim of
our study was to extend and confirm sex-related differences
with respect to sleep parameters and daytime complaints in
a clinical sample addressed to a general sleep center. Overall,
the most striking result here is that, irrespective from post hoc
diagnosis and controlling for age and BMI, women with
sleep-related complaints report higher symptom intensities
(on any scale) than males. These differences are particularly
pronounced for fatigue (ie, physical and mental rest propen-
sity) and for anxiety symptoms.

Given the phenomenological differences between fati-
gue and sleepiness and the prior focus on sex differences
with respect to fatigue severity and sleepiness, we
assessed sleep and rest propensities for the first time,
by means of similarly constructed instruments (rest and
sleep propensities, respectively). In addition, recent
research suggested that like ID** and in contrast to
SRBD, SRMD may also predominantly present with day-
time fatigue rather than with sleepiness. Whether the
formerly suspected fatigue is a main daytime symptom
of SRMD that would stand against suggested sex effects
(as observable in SRBD) was unknown. Therefore, the

secondary objective of the present study was to compare
the differences of daytime symptoms between sexes with
respect to diagnosis and PSG-based markers of disease
severity, while considering possibly interfering preva-
lence disparity and eventually controlling for age and
BMI. In the absence of an unequivocal and unanimously
accepted objective PSG-derived marker for ID, compar-
isons of associations between diagnostic category defin-
ing sleep parameters and sleep or rest propensity,
respectively, had to be limited to SRMD and SRBD
(Figure 4).

When comparing sleep parameters between male and
female patients of similar age and BMI, irrespective of diag-
nosis, our results confirm previously suggested biological sex
effects with respect to sleep and sleep disorder prevalence. In
our sample, male patients present with significantly higher
levels of sleep fragmentation, significantly greater severity of
respiratory disturbance and significantly more limb move-
ments. Hypotheses about sex differences in SRBD prevalence
or severity mainly proposed hormonal causes and average
anatomical differences?® Although our finding of higher
PLMSI in men also corroborates previous reports'? clear-cut
explaining hypotheses (as for SRBD) are generally lacking.
Likewise here, biological sex differences have also previously
been reported for increased slow-wave sleep’>’ and increased
REM latencies® in women of similar age than men.

In contrast to what has been suggested before,” women
appear to not only complain of more fatigue. When com-
paring symptom intensities, women tend to systematically
show statistically significantly higher levels on all admi-
nistered instruments. However, clinical interpretations and
adjustments are required for the description and contextual
understanding of several statistical findings within symp-
tom level comparisons. The numerical difference of slee-
piness (ESS) is of no clinical significance and is on
average at best borderline for both sexes with respect to
any common threshold. Similarly, mean depressive symp-
tom levels remain below clinical thresholds for both male
and female patients. Anxiety symptoms, while also being
of borderline clinical significance in women, show how-
ever numerical differences of potential relevance here. The
‘gonadic hypothesis’ suggested that oestrogen fluctuations
may affect several brain regions involved in mood regula-
tion. This may make women more susceptible to stress and
more prone to present affective symptoms in general.?®
Although women showed significantly greater global day-
time impairment, perceived sleep quality was clinically
altered (with respect to PSQI thresholds) for both sexes
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Figure 4 Correlations of PLMS/RDI and rest/sleep propensities.

Notes: Brugmann Fatigue Scale (BFS) physical and mental subscale scores. Periodic Limb Movement during Sleep Index (PLMSI) and Respiratory Disturbance Index (RDI) in
events per hour of sleep. Dotted light grey lines depict relations between rest/sleep propensities and PLMSI/RDI in female patients; dark grey dotted lines depict relations
between rest/sleep propensities and PLMSI/RDI in male patients; black lines depict relations between physical rest/sleep propensities and PLMSI/RDI for the total sample.
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among our sample. The most outstanding clinical differ-
ence was though observed with respect to fatigue and rest
propensity levels. Only female patients systematically pre-
sented with a clinically significant behavioural impact
(need and tendency for rest) of daytime fatigue. The latter
may suggest a tendency of women to present symptomatic
daytime fatigue irrespective of diagnosis that is different
than for men.

Hence, etiological hypotheses about these sex-related
differences (in sleep and symptoms) mainly ground on

immunological responses,**°

neurobiological differences
and anatomical variation.”>*' Whether female patients
over-report sleep-related complaints or male patients
under-report them remains, of course, to be determined
in the light of diagnosis-defining PSG parameters being
above thresholds in both sexes.

In order to further understand the potential interplay of
biological sex and sleep disorder, we compared symptom
levels between sex for each diagnostic subgroup. The
biological sex prevalence across diagnostic categories is
in line with the available literature. Respective male-to-
female ratios of approximatively 2:1 for SRBD and 1:2 for
ID are similar to common references.*>*> While control-
ling for age and BMI, we observed statistically significant
main effects for sex (excepted for depression symptoms)
and diagnostic group (excepted for mental rest propensity).
Hence, mental fatigue, in particular, underlines an exclu-
sively sex-related effect (irrespective of diagnostic group).
None of the diagnostic groups showed higher symptom
intensities for men. Even statistically similar levels
between sexes did not show numerically higher levels for
any assessed daytime symptom in male patients. Given
that all interaction tests displayed non-significant results,
it is confirmed that differences of daytime symptom inten-
sities are hence largely independent of diagnosis.
Diagnostic group differences (of symptoms) emerge in
largely expected ways, such as severely impaired sleep
quality in insomnia (eg, in comparison to SRBD or
SRMD). Males and females with insomnia present gener-
ally with similar symptom intensities, except for physical
rest propensity with males falling on average below clin-
ical thresholds and females presenting elevated scores.

Although physical rest propensity is higher in females
across all diagnostic categories, it also is significantly
higher in SRMD in comparison to SRBD or USD, for
both sexes. While fatigue severity has previously been
found to be associated to PLMSI disregarding sex distri-

bution, the latter is underlined here by a similarly

significant association between disease severity (PLMSI)
and physical rest propensity for both male and female
patients.

Limitations of the present study mainly rely on three
issues. (1) The setting of the study. Real-life constraints
implied here the use of first night derived polysomno-
graphic data. Conducting repeated PSG on several conse-
cutive nights are preferable, however, building a similarly
large cohort would not only be very cost intense but also
require a (very) long study time period. (2) Absence of
unequivocal markers for ID. Likewise for SRBD and
SRMD, classical explorations of associations between
diagnosis-defined PSG variables and daytime symptoms
could not be performed for ID. (3) High levels of comor-
bidity (combined sleep disorders) on one hand and low
prevalence of other specific sleep disorders on the other
hand led to the remainder group of USD here. However,
USD had similar sex proportions and similar demo-
graphics (age, BMI) for both sexes. In addition, with
respect to sex-related symptom level distribution, USD
reflected similar patterns than the other diagnostic groups.

Conclusion

At last, our results show that in a clinical sample of male
and female of similar total sleep time, sleep efficiency
ratios, age and BMI, markers of disease severity for
SRBD and SRMB tend to be on average significantly
higher in men than in women. In contrast to these objec-
tive PSG-derived parameters, sex comparison of daytime
symptoms show a totally opposite pattern. Women sys-
tematically display significantly higher levels on all clin-
ical scales. However, the clinical relevance of the latter
emerges essentially for fatigue and rest propensity. In
addition, neither sleep nor mental rest propensity did
show significant correlation associations to the severity
of SRBD (RDI) or SRMD (PLMSI). Only physical rest
propensity was significantly correlated to one marker
(PLMSI) of disease (SRMD). This association was simi-
larly strong in both men and women.
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Sleep Quality Index; RDI, Respiratory Disturbance
Index; REM, Rapid Eye Movement; REMLAT, REM
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