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al 2000). These studies revealed that patients with sleep-disor-
dered breathing showed elevated VEX profiles despite varying
levels of disease severity and daytime sleepiness. Patients with
narcolepsy and PLMD differed in their VEX profiles from the
groups with sleep-disordered breathing. In the present study,
Major Depressive Disorder (MDD)-related VEX profiles are
compared to those of subjects with sleep-disordered breathing.
Methods: Seventeen subjects recruited for a depression study
who met criteria for MDD were evaluated with structured clin-
ical interview and psychometric tests. The subjects were
screened for comorbid sleep disorders by clinical assessment,
sleep diaries, sleep disorders screening questionnaire (Sleep
Quality Profile), Epworth Sleepiness Scale (ESS) and BDI.
The subjects did not undergo PSG evaluation. The mean age
of the subjects was 32.5 ± 9, (7M and 10F). Their VEX pro-
files are compared to subjects with sleep-disordered breathing.
Results: As expected, subjects with MDD had higher overall
scores on BDI and scored especially higher on affective items,
such as sadness, hopelessness and guilt. Daytime sleepiness as
measured by ESS was variable. The VEX profiles of subjects
with MDD were different than those of subjects with sleep-
disordered breathing (Fig.1).

Figure 1 

Conclusions: In clinical practice, it is important to differenti-
ate VEX masquerading as depression in patients with sleep-
disordered breathing. One important clue may be the VEX
profiles. When VEX is recognized, consideration should be
given to underlying causes, such as sleep-disordered breath-
ing, heart disease and other medical conditions. This study
provides further evidence that VEX, sleepiness and depression
are related but distinct phenomena.
References:
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Introduction: Obstructive sleep apnea (OSA) is a potentially
lethal disease, which leads to hypoxia and hypoxemia. Chron-
ic, recurrent hypoxia during sleep may cause brain injury.
Neuropsychological and cognitive deficits, as well as cere-
brovascular accidents, including fatal strokes are not uncom-
mon (1). Conventional polysomnography does not provide
information on brain oxygenation, an important parameter in
subjects with preexisting cardiovascular pathology. Near-
infrared spectroscopy (NIRS), a safe, non-invasive, portable,
bedside method, provides real-time transcranial measurements
of changes in cerebral oxygenation and hemodynamics. These
characteristics make NIRS the ideal tool to study physiologi-
cal and pathological processes of the brain, in research and
clinical settings (2).
Methods: Thirteen males and eight females (age 22-74 years)
participated in the study. Eight were OSA sufferers. Thirteen
individuals constituted the control group. One control subject
had family history OSA. All OSA subjects and six controls
were snorers. Two OSA subjects had severe hypertension and
asthma. Arterial blood oxygen saturation (SaO2) and heart rate
(HR) were monitored via pulse oximetry, and the breathing
rate with a respiratory strain gauge. The NIRS parameters,
such as oxy- (O2Hb), deoxy- (HHb), and total hemoglobin
(tHb) concentrations, as well as tissue hemoglobin oxygen sat-
uration (SO2) were monitored by a frequency-domain tissue
oximeter (OxiplexTS, ISS Inc., Champaign, IL).

Figure 1

Results: We applied NIRS during voluntary breath holding
and during daytime napping. Observed changes in SaO2 and
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SO2 were significantly smaller (p≤0.025) for controls during
breath holding than those in SaO2 and SO2 recorded in the
OSA group during breath holding and spontaneous sleep
apnea events (Fig. 1). Higher levels of arterial and brain
deoxygenation were observed for OSA subjects during nap-
ping. Different dynamics of O2Hb, HHb, and tHb concentra-
tions and SO2 were detected for control and OSA groups dur-
ing voluntary hypoxia. We observed that the response to sim-
ple breath holding exercises, registered by NIRS, is sufficient
to discriminate OSA subjects from healthy controls. The
amplitude of the hemodynamic response to hypoxia was sig-
nificantly larger than the amplitude of the baseline fluctuations
in both control and OSA groups (Fig. 2). This response was
altered in OSA subjects with a cardiovascular medical history
(Fig. 2b).

Figure 2.

Conclusions: From these measurements we can assume that,
in healthy individuals with obstructive sleep apnea, there is a
protective cerebrovascular response to hypoxia which is like-
ly to prevent eventual brain injury during apnea. In subjects
with preexistent cardiovascular pathology, this protective
mechanism may be defective. An adequate response may not
fulfill the oxygen demands of the brain. Thus, the recurrent
hypoxic insult, during sleep, may contribute to the risk for
cerebrovascular morbidity. NIRS may be a valuable tool for
early detection of cerebral hemodynamic abnormalities in
obstructive sleep apnea. Quantitative measurements of oxy-
genation by NIRS may complement polysomnography for the
prevention of hypoxic damage.
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(2) Toronov V, Franceschini MA, Filiaci M, Fantini S, Wolf M,
Michalos A, Gratton E. Near-infrared study of fluctuations in
cerebral hemodynamics during rest and motor stimulation:
temporal analysis and spatial mapping. Med Phys 2000;
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Introduction: The Epworth Sleepiness Scale (ESS) is a com-
monly used measure of subjective daytime sleepiness. It asks
patients how likely they are to fall asleep in various situations.
However, numerous patients within our clinical laboratory
have indicated that their ability to doze off is dependent upon
several factors within those situations, one of which is their
level of motivation. The ESS does not specify any level of
motivation for each of its conditions. Therefore we chose to
explore if defining the motivational component would make a
change to the overall ESS score.
Methods: To determine the effect of motivation on ESS
scores, 50 consecutive patients presenting for sleep studies
completed 3 questionnaires. They were first given the ESS
(original) and then in random order 2 versions which we
adapted to either include or exclude a motivational compo-
nent. The motivational ESS (ESS M+) asked patients “if you
tried to resist sleep or if you tried to stay awake, how likely are
you to doze off in the following situations?”. The non-motiva-
tional ESS (ESS M-) asked patients “if you did not try to stay
awake or if you let yourself fall asleep, how likely are you to
doze off in the following situations?” A repeated measures
analysis of variance was performed using the SAS Mixed Pro-
cedure with one between subjects factor, gender, and one with-
in subjects factor, ESS situation.
Results: The least squares means were 13.1 for the ESS M-,
10.0 for the ESS , and 8.8 for the ESS M+. The ESS M- was
significantly different than the other two measures (p <
0.0001). The average of the three questionnaire scores was
higher for women than men, 12.5 v 8.7 (p = 0.01) but there
was no significant interaction between gender and the3 ques-
tionnaire scenarios. Age did not influence these findings.
Conclusions: ESS scores may be significantly different
depending on whether the respondent interprets the scenarios
to be with or without motivation. With the multiple sleep
latency test (MSLT), the degree of motivation is clarified to
the subject by words such as “let yourself fall asleep”. If the
ESS score is being used to measure sleepiness similar to the
way in which the MSLT is interpreted, then consideration
should be given to clarifying the expected degree of motiva-
tion for the ESS.
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