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predominant. Further study will be required to clarify the risks associated
with ASV in patients with cardiovascular disease.

Insomnia
INTERNET-BASED COGNITIVE BEHAVIOURAL THERAPY FOR INSOMNIA
COMORBID WITH CHRONIC PAIN
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Introduction: Both chronic pain and sleep disturbances are common
and potentially very disabling problems (Smith and Haythornthwaite,
2004). At least 6 % of the population suffer from chronic insomnia
(Ohayon, 2002), and the prevalence of longstanding pain is 19 % (Breivik
et al., 2006). However, the prevalence of insomnia among individuals
with chronic pain seems to be around 50% (Sivertsen et al., 2009).
Cognitive behavioural therapy for insomnia (CBT-I) has been shown
effective for both primary and comorbid insomnia (Morgenthaler et al.,
2006), among other for people with chronic pain (Tang, 2009). Internet-
based CBT-I seems to be an applicable alternative to traditional CBT-I
(Zachariae et al., 2015), but the effect on insomnia comorbid with chronic
pain has not yet been studied.
Materials and methods: In this on-going study 100 subjects, derived
from a university hospital pain clinic, with insomnia comorbid with
chronic pain will be randomised to one of two internet-based insomnia
treatments: CBT-I (sleep restriction, stimulus control and cognitive
restructuring) (Jernelov et al., 2012) or applied relaxation, AR (progres-
sive muscular relaxation) (Ost, 1987). The treatments comprise eight
text-based modules delivered over a period of eight weeks, designed to
target insomnia alone, not pain. Therapist support is provided via the
internet during the whole treatment. Primary outcome measure is sub-
jective sleep problems assessed with the Insomnia severity index, ISI
(Bastien et al., 2001). The hypothesis is that the subjects that receive CBT-
I, i.e. the experiment group, will show a greater reduction of insomnia
symptoms after treatment than the group that receives AR, i.e. the
control group.
Results: An initial analysis of the first 30 subjects did not show any sig-
nificant differences between the two treatment groups over time, F(1, 28)¼
1.83, p¼.187. The effect size (within) for the CBT-I group was however to be
considered high, d¼0.97, and the mean ISI score for the experiment group
went from 17,9 (clinical insomnia of moderate severity) to 12,9 (sub-
threshold insomnia). The effect size for the control group (AR) was me-
dium sized, d¼0.60, and the mean ISI score remained in the “clinical
insomnia”-range, decreasing from 19.0 to 16.2.
Conclusions: This interim analysis failed to show a statistical significant
difference between the two groups, probably due to low power. Never-
theless, the large effect size for the treatment group indicates that
internet-based CBT-I for insomnia comorbid with chronic pain may be a
promising treatment option. Further analyses when the whole sample of
100 subjects has been treated are needed to clarify any potential benefits of
the treatment.
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Introduction: The majority of today's buildings continue to rely mostly on
electric lighting rather than adopting active day lighting solutions. De-
signers and building developers have the tendency to favor technological
advances in lighting fixture efficiency rather than using daylight as a
means of illumination.
Materials and methods: A pilot study was conducted with the goal to
examine the impact of daylight, or lack thereof, on general health and
wellbeing as well as sleep quality, was undertaken. Preliminary results
indicate a distinct association between day lighting and the presence of
windows and general health status as well as sleep quality. Sleep was
measured using standard sleep questionnaire as well as actigraphy.
Results: An association was found between daylight, or lack thereof and
indicators of health as well as sleep quality.
Conclusions: Building standards should require certain levels of daylight
throughout the work space as well as certain duration of exposure to these
daylight levels.

Psychiatric Disorders Affecting Sleep/Wake
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Introduction: There is robust evidence that sleep facilitates the consoli-
dation of procedural memory. In depressed patients, however, sleep-
related procedural memory consolidation is impaired (Dresler et al., 2010,
2011; Genzel et al., 2015). Sleep spindles have been shown to be involved
in the off-line processing of simple motor procedural memory during sleep
(Fogel & Smith, 2006). Neural mechanisms of off-line components of
procedural memory in affective disorders however so far remain unclear.
Here, wewill look into the specific influence of sleep spindles on overnight
consolidation of a procedural memory task in patients who suffer from
depression and healthy controls.
Materials and methods: All participants were trained on a sequential
finger-tapping task. Finger tapping performance was estimated by the
number of correctly tapped sequences per 30-s trial. The percent increase
in mean performance between the last three trials during training on the
first day and the first three retest trials on the second day was our measure
of overnight consolidation.
We looked into the influence of spindle activity during thewhole night and
depressive state on overnight consolidation. Spindles were analyzed
automatically using the SpiSOP toolbox (Weber, 2013) and Continuous
Wavelet Transform (Adamczyk et al., 2015) over two central channels.
Participants included 40 depressed patients (HAMD >17) and 40 healthy
control subjects matched for age and gender as a control group. All pa-
tients were medicated with antidepressants.
Results: Patients showed a general worse performance on the finger
tapping task at the start of the task (F(1,78)¼11.441, p ¼.001), compared to
healthy controls. They however do not show a difference in the online
training effect of the task (F(1,78)¼.002, p ¼.963). In contrast, patients
showed worse procedural overnight memory consolidation (F(1,78)¼
28.052, p< .000) than healthy controls. Surprisingly, the correlation be-
tween the spindle activity and offline overnight memory consolidation is
nominally greater in patients (r ¼.426, n ¼40, p ¼.006) than in controls (r
¼.244, n ¼40, p ¼.128).
Conclusions: Our results suggest that, despite disturbed sleep pattern
and general performance and overnight-consolidation impairments,
depressed patients show a paradoxically strong relation between over-
night consolidation and sleep spindle activity.
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BONE METABOLISM AND TRABECULAR BONE STRUCTURE IN PATIENTS
WITH OBSTRUCTIVE SLEEP APNEA

J. Bozic 1, M. Vilovic 1, T. Ticinovic Kurir 1, D. Supe-Domic 2, N. Ivkovic 3, T.
Galic 4, J.A. Borovac 1, Z. Dogas 3,5. 1Department of Pathophysiology,
University of Split School of Medicine, Croatia; 2Department of Medical
Laboratory Diagnostics, University Hospital of Split, Croatia; 3 Split Sleep
Medicine Center, Croatia; 4 Study of Dental Medicine, Croatia; 5Department
of Neuroscience, University of Split School of Medicine, Split, Croatia

Introduction: Obstructive sleep apnea (OSA) is a condition associated
with numerous metabolic, cardiovascular and endocrine comorbidities. It
is characterized by intermittent hypoxemia and sleep fragmentation that
directly affect metabolic processes in the body and might have a negative
impact on bonemass and trabecular microarchitecture. The purpose of this
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study was to determine the differences in bone turnover markers, bone
mineral density (BMD) and trabecular bone score (TBS) in patients with
newly diagnosed OSA compared to healthy individuals.
Materials and methods: A total of 28 male patients with average age of
53.2 years, diagnosed with OSA (apnea-hypopnea index (AHI) 40.5±18.1
events/h), underwent a full-night polysomnography and blood sampling
for bone turnover markers. Lumbar spine (L1-L4) BMD and TBS, femoral
neck and total hip BMD were measured using dual energy X-ray absorp-
tiometry. All findings were compared to 21 healthy controls matched in
age and body mass index (BMI).
Results: Statistical analysis showed significantly lower lumbar spine (L1-
L4) TBS values in OSA group compared with control group (1.24±0.17 vs.
1.42±0.13, P¼0.001), while lumbar spine (L1-L4), femoral neck and total
hip area BMD and T-score showed no significant difference. Patients with
OSA had statistically lower values of serum total alkaline phosphatase
(ALP-T), bone-specific alkaline phosphatase (ALP-B), osteocalcin (OC),
amino pro-peptide of type 1 collagen (P1NP) and beta-CrossLaps (beta-
CTx) compared with control group. Significant positive correlations were
found between AHI and ALP-T (r¼0.386, P¼0.042), as well as ALP-B
(r¼0.563, P¼0.001) and P1NP (r¼0.474, P¼0.011), while significant nega-
tive correlation was found between AHI and lumbar spine (L1-L4) TBS
values (r¼-0.493, P¼0.007).
Conclusions: Our study showed that lumbar spine TBS is significantly
lower in OSA patient group compared to controls, while total bone turn-
over metabolism is decreased.
Acknowledgements: Study was funded by Croatian Science Foundation
project #5935.
Chronobiology/Circadian Disorders
SEASONAL CHANGES IN SOMNOLENCE, CHRONOTYPE, AND
PUPILLOGRAPHIC INDICES IN MEDICAL STUDENTS
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Introduction: Somnolence has been described among university students.
There are several factors that may influence daytime somnolence, among
them chronotype and seasonal light exposure.
Materials and methods: Ten medical students were followed-up monthly
during a 1-year period. All subjects performed the Horne Osterberg
questionnaire and the Epworth Sleepiness scale (ESS). In addition, a
pupillographic sleepiness test was performed monthly early in the
morning. Sun rise time was determined for each measurement. Data at
beginning (summer) and end (winter) of the follow-up period were
compared.
Results: Seventy-five percent of the subjects showed an abnormal ESS
Epworth at the beginning vs 56% at the end of the 1 year follow-up (p
0.734). All subjects showed an intermediate chronotype according to
Horne e €Ostberg test median score 49 (mín 42 e max 56). There was no
significant variation in the Horne e Osterberg test score result at the
beginning vs end of the 1-year period: 49 vs 50,78 (p 0.232).
Pupillographic sleepiness test showed 33% of abnormal results. There were
significant differences between the pupillary unrest index at the beginning
vs the end of the follow-up (p 0,002). Sun rise time showed a significant
influence on the pupillary unrest index (0.003).
Conclusions: Medical students showed a high daytime sleepiness. Pupil-
lographic sleepiness test, as a marker for subjectively measured sleepiness,
varied throughout the year and was associated with the sunrise time
before each measurement.
Sleep Breathing Disorders
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Introduction: Similar to other diseases of the respiratory tract, sleep
disordered breathing (SDB) may be exacerbated by particles suspended in
the air. Air pollution may have an impact on incidence and severity of SDB
in children. The aim of this study was to examine the association between
the exposure to different air pollutants and SDB symptoms in children.
Methods: In this cross-sectional study, parents from children attending
first grade in several elementary schools throughout Chile were included.
Data about clinical and family-related SDB risk factors, and the pediatric
sleep questionnaire (PSQ) were obtained. Air pollution and meteorological
data were obtained from the Chilean online air quality database.
Results: A total of 564 children (44.9% males) aged (median) 6 y (5 e 9 y)
were included. Prevalence of SDB based on PSQ was 17.7%. When exam-
ining air pollutants and conditions, higher ozone (O3) levels (b ¼ 0.006,
95% CI 0.002e0.010, p ¼ 0.01) and higher humidity (b ¼ 0.005, 95% CI
0.002e0.007, p < 0.001) were significantly associated with higher PSQ
scores. Higher O3 levels (OR ¼ 1.693, 95% CI 1.409e2.035, p < 0.001), and
higher humidity (OR ¼ 1.161, 95% CI 1.041e2.035, p ¼ 0.008) were asso-
ciated with increased odds of wheezing-related sleep disturbances, even
after adjusting for demographic variables. Lower temperature was a sig-
nificant predictor of snoring at least >3 nights/week, following adjustment
for demographic and household variables (OR¼ 0.865, 95% CI 0.751e0.997,
p < 0.05).
Conclusions: SDB is significantly associated with some air pollutants such
as O3. In addition, meteorological conditions such as humidity and tem-
perature may be also associated with SDB-related symptoms.

Sleep Breathing Disorders
LARYNGOLOGICAL DIAGNOSTIC INVESTIGATION OF UPPER AIRWAY IN
SNORING AND OBSTRUCTIVE SLEEP APNEA SYNDROME

M. Broda, M. Michalik. MML Medical Centre, Warsaw, Poland

Introduction: Sleep disturbances, due to their nature and complexity,
require careful examination of the patient. These studies allow to deter-
mine the type and severity of the disorder. In addition to the laryngologist,
very often patients should also be consulted by other specialist doctors,
facial and facial surgeon and pulmonologist.
Materials and methods: A total of 1637 patients were examined at the
MMLMedical Center. During the subject examination, medical surveys and
evaluations On Epworth�s sleepiness scale were used. At the upper respi-
ratory tract examination, endoscopic visualization was used, with the
option of image recording. In order to objectify the obtained results, a
complete examination of the fiberoendoscopic diagnostics was conducted
with the film documentation and the polysomnography during a medical
sleep. Very helpful in the diagnosis of respiratory tract also turned out to
be three-dimensional 3D computer tomography.
Results: Our research methods have allowed for accurate assessment of
upper airway anatomy disorders, which may have caused obstructive
airflow during sleep. y:Calibri; mso-hansi-theme-font:minor-latin; mso-
bidi-font-family:"Times New Roman"; mso-bidi-theme-font:minor-bidi;}
A total of 1637 patients were examined at the MML Medical Center.During
the subject examination, medical surveys and evaluations On Epworth�s
sleepiness scale were used. At the upper respiratory tract examination,
endoscopic visualization was used, with the option of image recording. In
order to objectify the obtained results, a complete examination of the
fiberoendoscopic diagnostics was conducted with the film documentation
and the polysomnography during a medical sleep. Very helpful in the
diagnosis of respiratory tract also turned out to be three-dimensional 3D
computer tomography.
Conclusions: The study allowed us to make a very precise assessment of
the space and structure that are the direct cause of sleep disorders and
their type and severity. This is very important when planning the scope
and type of surgery and performing preoperative and postoperative
comparative studies.
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