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Summary

Although patients with insomnia often show a discrepancy between self-reported
and objective sleep parameters, the role of and change in this phenomenon during
treatment remain unclear. The present study aimed to assess the effect of cogni-
tive behavioural therapy for insomnia on subjective and objective sleep discrepancy
of total sleep time, sleep-onset latency and wake after sleep onset. The total sleep
time discrepancy was also assessed across the entire therapy. The second aim was
to examine the treatment outcome of two insomnia groups differing in sleep percep-
tion. Thirty-six adults with insomnia (mean age = 46.7 years, SD = 13.9; 22 females)
were enrolled in the final analyses. Patients underwent a 6-week group cognitive
behavioural therapy for insomnia programme. Sleep diary and actigraphy measure-
ments were obtained during the therapy. Patients who underestimated total sleep
time (n = 16; underestimating group) were compared with patients who accurately
perceived or overestimated total sleep time (n = 20; accurate/overestimating group).
After cognitive behavioural therapy for insomnia, a significant decrease of total sleep
time and sleep-onset latency discrepancy was observed without a change in wake
after sleep onset discrepancy in the total sample. Only the underestimating group
reported decreased sleep-onset latency discrepancy after the treatment, whereas
total sleep time discrepancy significantly changed in both groups. The underestimat-
ing group showed a significant decrease of total sleep time discrepancy from Week
1 to Week 2 when the sleep restriction was implemented, whereas the accurate/
overestimating group showed the first significant change at Week 4. In conclusion,
both groups differing in sleep perception responded similarly to cognitive behav-
ioural therapy for insomnia, although different In conclusion, both groups differing in
sleep perception responded similarly to cognitive behavioural therapy for insomnia,
although different therapeutic components could play important roles in each group.

components could play important roles in each group.
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1 | INTRODUCTION

Insomnia is characterized by sustained complaints about difficul-
ties in initiating and maintaining sleep or waking up earlier than
desired. Daytime symptoms include attention or memory impair-
ment, mood disturbances, daytime sleepiness or behavioural prob-
lems (AASM, 2014). Self-reported complaints of poor sleep are
the main criterion for the diagnosis of insomnia. One of the rea-
sons for subjectively based insomnia diagnostics is the wide vari-
ability in patients' objective sleep parameters. Many patients do
not show objective impairment of their sleep continuity compared
with self-reported evaluation (Vanable, Aikens, Tadimeti, Caruana-
Montaldo, & Mendelson, 2000). Prevalence of this negative subjec-
tive and objective sleep discrepancy, or sleep misperception, ranges
from 9.2% to 50%, depending on the diagnostic criteria used (Dorsey
& Bootzin, 1997; Edinger & Krystal, 2003). On the other hand, not all
patients with insomnia show sleep misperception. Means, Edinger,
Glenn, and Fins (2003) have shown that the underestimation of
total sleep time (TST) is not a generic trait of all insomnia sufferers.
Moreover, some patients overestimate sleep quality compared with
objective findings, which is sometimes called “positive sleep misper-
ception” (Trajanovic, Radivojevic, Kaushansky, & Shapiro, 2007)
or “positive sleep discrepancy” (Kay, Buysse, Germain, Hall, &
Monk, 2015).

The first treatment choice for chronic insomnia should be cog-
nitive behavioural therapy (CBT-I; Riemann et al., 2017). CBT-I tar-
gets maladaptive sleep habits, unhelpful beliefs and thoughts about
sleep, and hyperarousal (i.e. enhanced arousal; Buysse et al., 2011;
Morin & Espie, 2003). Although studies have proven the long-term
effect of CBT-I (Koffel, Koffel, & Gehrman, 2015), there is never-
theless a lack of studies describing the exact mechanism of its influ-
ence on sleep. Moreover, given the variability across self-reported
and objective sleep characteristics in insomnia, a clear definition of
the optimal treatment outcome is missing (Morin, 2003). Most stud-
ies have used sleep diaries to measure the outcome of CBT-I (van
Straten et al., 2018). However, objective sleep measures may provide
additional data to improve our understanding of how CBT-I works.

One of the possible explanations of CBT-I efficacy related to
sleep might be the correction of sleep misperception. In older adults,
CBT-I proved to be useful in the reduction of self-reported overes-
timation of wake after sleep onset (WASQ) and sleep-onset latency
(SOL; Kay et al., 2015), as well as in the reduction of TST discrepancy
(Lund, Rybarczyk, Perrin, Leszczyszyn, & Stepanski, 2013). Other
therapeutic techniques apart from CBT-I may also be effective.
For example, a behavioural experiment of Tang and Harvey (2004)
showed promising results of reduction in sleep misperception by
allowing participants to compare their self-reported estimates with
actigraphic recordings. Nevertheless, the number of studies that
focus on sleep discrepancy after therapeutic interventions is quite
limited.

The aim of the present study was to explore changes in subjec-
tive and objective discrepancy of SOL, TST and WASO after CBT-I

in adults with insomnia. Moreover, we aimed to assess changes in

TST discrepancy during the entire therapeutic programme. We fo-
cused on TST because strong evidence shows many patients with in-
somnia underestimate the amount of sleep they obtain (Castelnovo
et al., 2019). Moreover, based on a recent review, TST rather than
SOL or WASO should be used when studying patients with insom-
nia and sleep misperception (Castelnovo et al., 2019). In the pres-
ent study, a significant decrease of TST discrepancy was expected
during the second week of treatment due to the sleep restriction
intervention, which directly manipulated the time spent in bed (see
below for more details about sleep restriction), aiming to increase
sleep pressure and consolidate sleep (Kyle, Morgan, Spiegelhalder,
& Espie, 2011). This change was expected to continue throughout
the treatment because of the decrease in hyperarousal or anxiety
symptoms due to the CBT-I components, such as relaxation and
cognitive restructuring (Edinger, Wohlgemuth, Radtke, Marsh, &
Quillian, 2001). On the other hand, not all patients with insomnia
show negative sleep discrepancy, as mentioned before (Trajanovic
et al., 2007). Thus, the treatment effect cannot be explained by the
correction of sleep misperception in all people experiencing insom-
nia. Another objective was therefore to assess the effect of CBT-1in
two insomnia subgroups defined by the presence or absence of neg-
ative sleep discrepancy. Based on previous studies, we hypothesized
that CBT-1 would correct underestimation of TST and overestima-
tion of SOL (Lund et al., 2013) and WASO (Kay et al., 2015) without
affecting sleep discrepancy measures in a group of patients without
negative sleep misperception.

2 | MATERIALS AND METHODS
2.1 | Participants

Fifty patients diagnosed with insomnia were recruited at the
Department of Sleep Medicine of the National Institute of Mental
Health (NIMH), Czech Republic, and enrolled in the CBT-1 group pro-
gramme. Ethical approval was obtained from the local ethical com-
mittee. Insomnia diagnosis was established using the International
Classification of Diseases (10th edn; WHO, 2004). Inclusion crite-
ria were screened by physicians at NIMH's outpatients clinic and
involved: (a) a minimum age of 18 years; (b) absence of severe co-
morbid psychiatric, neurological or somatic disease; (c) motivation
to complete the CBT-1 programme; (d) no or stable use of medication
affecting sleep. Exclusion criteria were: (a) discontinued CBT-I pro-
gramme; (b) previous experience with CBT-1 without effect; or (c)
night shift employment.

2.2 | Baseline measures

At the beginning of the CBT-I programme, all patients completed a
battery of self-reported questionnaires to assess their sleep com-
plaints and daytime symptoms. The battery included the Insomnia

Severity Index (ISl), a seven-item questionnaire with scores ranging
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TABLE 1 Structure of CBT-I sessions 1. Seagian

2. Session

3. Session

4. Session

5. Session

6. Session

Introduction of CBT-I, education about
development and maintenance of insomnia

Setting the goals of therapy, education about
circadian and homeostatic regulation of sleep,
sleep restriction

Education about sleep architecture, hyperarousal,
relaxation, stimulus control

Education about vicious cycle of insomnia and
dysfunctional beliefs about sleep

Cognitive restructuring

Cognitive restructuring, relapse prevention,
individualized recommendations

CBT-I, cognitive behavioural therapy for insomnia.

from O (no insomnia) to 28 (severe insomnia), reflecting the severity
of insomnia symptoms, with cut-off score > 8 (Bastien, Valliéres, &
Morin, 2001). The Epworth Sleepiness Scale (ESS) was used to as-
sess daytime sleepiness with cut-off score = 11 suggesting clinically
relevant sleepiness (Johns, 1991). The Hyperarousal Scale (HAS),
empirically designed to measure daytime alertness, reflecting the
enhanced arousal often found in patients with insomnia (Regestein,
Dambrosia, Hallett, Murawski, & Paine, 1993) was used to measure
self-reported arousal level (cut-off score > 40). Finally, a modified
version of the brief World Health Organization Quality of Life ques-
tionnaire (QOL; Harper, Power, & Grp, 1998) was used to measure
patients' quality of life. Participants filled in the same battery at the
end of CBT-I.

2.3 | Daily measures
2.3.1 | Sleep diary

Patients were asked to complete a sleep diary every day during
the 6 weeks of therapy. The questions included information about
daily lights-out time, waking and rising times, self-reported esti-
mates of SOL, number of nocturnal awakenings and WASO. Items
also recorded sleep medication and rated sleep quality and daytime
tiredness. The main outcomes were average SOL, TST, WASO and
sleep efficiency (SE percentage = TST/time in bed) for every week.
TST was calculated by subtracting the total time spent awake (SOL,
WASO, and time spent awake before getting out of the bed) from
the total time in bed. The leading therapist analysed diaries weekly.

2.3.2 | Actigraphy

Continuous actigraphic monitoring using a wristwatch-like device
providing objective detection and quantification of a person's move-
ment was used to assess sleep patterns objectively. The agreement
with polysomnography (PSG) is about 88% (Cole, Kripke, Gruen,
Mullaney, & Gillin, 1992). Several studies have proven the sensitivity
and efficacy of actigraphy in the objective measurement of treatment

response in patients with insomnia (Vallieres & Morin, 2003). For
the current study, the MotionWatch 8 (CamNtech) actigraphic watch
was used. Patients received the devices at the beginning of CBT-I,
and were asked to press the event marker every time they got in
or out of bed. Participants wore actigraphs on their non-dominant
wrist. Data were recorded continuously for six consecutive weeks,
before they were downloaded and analysed using MotionWare 1.4
software. In the analyses of records, the recommended algorithm for
sleep scoring every 60-s epoch was used (CamNtech, 2012). Event
markers determined the length of time spent in bed. In the case of
missing event markers, sleep diary data were used. The extracted
outcomes were the same as for sleep diaries (i.e. average SOL, TST,
WASO and SE per week).

2.3.3 | Objective and subjective sleep evaluation
discrepancy

Discrepancy of self-reported and objective SOL, TST and WASO
was computed. The Misperception Index (MI) was calculated to
quantify the objective and subjective discrepancy of TST (Ml = ob-
jective TST - self-reported TST/objective TST). Ml ranges between
+1 and -1, with positive values reflecting underestimation, negative
values reflecting overestimation and zero representing accurate
self-reported estimation of the selected sleep parameter (Manconi
et al., 2010). SOL and WASO discrepancy was obtained by com-
puting the difference between self-reported SOL/WASO and ob-
jective SOL/WASO (Herbert et al., 2017). Negative values reflect
self-reported underestimation compared with objective measures,
whereas positive values represent overestimation compared with

objective findings.

2.4 | Intervention

The CBT-l intervention was led by two psychologists trained in CBT-
I. The programme lasted 6 weeks and consisted of one 2-hr session
per week, with five-eight patients per group. Each session had a

specific structure according to the recommendations of the clinical
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manual for insomnia treatment (Morin & Espie, 2003; Table 1). The
first week of therapy occurred without intervening in patient' sleep
schedules and thus served as a baseline. Sleep restriction, a behav-
ioural strategy used in CBT-I to reduce time spent in bed (Morin
et al., 2006), was implemented in Week 2. Patients were allowed to
spend the same amount of time in bed as their average TST during
the previous week. The minimum length was set at 5 hr. The sleep
window was titrated every week according to average SE. If the SE
was higher than 85%, then the time in bed was prolonged by 15 min.
Otherwise, the time remained the same for another week.
Psychoeducation was provided at the beginning of each ses-
sion. Stimulus control therapy, a set of recommendations aiming
to strengthen the bed and sleep association by reducing time spent
awake in bed, was set up in Week 3. The recommendations involved
the following: (a) leaving the bed if one cannot fall asleep within 20 min,
performing a pleasant and relaxing activity in a different room, and
coming back to bed when feeling sleepy; (b) avoiding naps; (c) only
using the bed and bedroom for sleep and sex. The last three sessions
mainly focused on cognitive therapy (i.e. identification and reduction
of dysfunctional beliefs about sleep, insomnia and its consequences).

2.5 | Statistical analyses

Statistical analyses were performed using IBM SPSS (IBM). Independent
t-tests were used to assess differences in baseline sociodemographic,
clinical and sleep parameters as well as in number of CBT-I sessions
completed. Chi-squared test was used to compare group differences
in the sex composition and proportion of participants with differ-
ent types of insomnia complaints, insomnia severity (according to ISI
score), significant daytime sleepiness (based on ESS score) and hypera-
rousal (based on HAS score), marital status and education. Based on
data distribution, paired-samples t-tests or Wilcoxon signed-rank tests
were used to assess differences before and after CBT-I in the total
sample. Cohen's d was computed for effect size (Lakens, 2013).
Two-way mixed analysis of variance (ANOVA) was used to assess
changes before and after the treatment within each group. For each
dependent variable, Group (underestimating and accurate/overesti-
mating) was set as a between-subject factor and Time as a within-sub-
ject factor (pre- and post-treatment). The main effects for Group,
Time and the interaction of Group and Time were assessed. Partial eta
square (;12) was used for effect size (Vacha-Haase & Thompson, 2004).
To assess changes of MI during the therapy (from Week 1 to
Week 6), one-way repeated-measures ANOVA was used. Multiple

comparisons were corrected using the Sidak test (Sidak, 1967).

3 | RESULTS
3.1 | Participants

Because no validated quantitative criteria for sleep misperception

exist (Castelnovo et al., 2019) and the degree of discrepancy varies

across patients (Edinger & Fins, 1995; Tang & Harvey, 2006), we have
divided the sample into two groups based on their Ml to distinguish
patients who underestimated sleep quantity (Manconi et al., 2010).
The first group consisted of patients who underestimated their TST
(Ml > 0; i.e. the underestimating [UN] group). The second group com-
prised patients with accurate sleep perception or with a tendency
to overestimate TST (Ml < 0; accurate/overestimating [A/QO] group).

Data from 36 participants were included in the final analy-
ses. Two subjects from the UN group discontinued CBT-I prior to
the fourth session, one because of job duties and the second one
because of family issues. One participant from the UN group and
one from the A/O group stopped wearing their actigraphic devices
before the third session because they were uncomfortable during
sleep. Seven participants had to be excluded because of techni-
cal issues with actigraphs. Three patients were diagnosed with
co-morbid sleep disorders (i.e. severe sleep apnea or restless legs
syndrome) and were excluded from the study. Only patients with
mild or moderate co-morbidities were included. Sociodemographic
and clinical characteristics of the total sample are summarized in
Table 2. The distribution of M| TST before and after the therapy is
shown in Figure 1. Baseline differences in sociodemographic, clinical
and sleep characteristics between the two groups are presented in
Tables 2 and 3. A significant difference was observed in the number
of patients showing severe insomnia based on the ISI score, which
was higher in the UN group. No difference was found in any other
questionnaire score between the groups.

As shown in Table 3, the UN group estimated sleep parameters
as significantly worse than the A/O group (i.e. shorter TST, lower SE
and longer WASO), whereas the groups did not differ significantly
in most of the objective sleep parameters. The only difference was
found in objective SE, which was higher in the UN group. A signif-
icant difference was observed in all sleep discrepancy parameters
(SOL, TST and WASO) between groups.

3.2 | Treatment attendance

Three patients missed one session focused on introduction to cogni-
tive therapy (Session 4). In the total sample, the average number of
completed sessions was 5.92 (SD = 0.28), without a significant dif-
ference between the UN group (M = 5.88, SD = 0.34) and A/O group
(M =5.95,5D =0.22), t;, = -0.79, p = .433. Adherence to treatment
was encouraged by completing daily sleep diaries during the therapy
and was controlled by therapists every session.

3.3 | Effect of CBT-l on sleep and daytime
symptoms in total sample

Changes in sleep variables and daytime symptoms for the total sam-
ple can be seen in Table 4. CBT-I led to a significant reduction of ISI
score, t;, = 9.5, d = 1.68, reflecting a decrease of insomnia severity

from moderate to mild insomnia (Bastien et al., 2001). A change was
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TABLE 2 Sociodemographic and
clinical characteristics [t UN group UGN
(n =36) (n = 16) (n =20) t/? p
Sex, % female 61 75 50 2.338 126
Age (mean, SD)? 46.7 (13.9) 46.2(11.8) 47.1 (15.8) -0.181 .857
Length of insomnia 5.92 (5.34) 6.39 (5.21) 5.38(5.63) 0.513 612
(mean years, SD)?
Insomnia symptoms (n):
Sleep-onset 7 2 5 1.036 .309
problems
Sleep continuity 15 7 8 0.010 922
problems
Waking up earlier 1 1 0 1.222 269
than desired
Combination 12 6 6 0.135 713
Insomnia severity according to ISl (n):
Mild insomnia 10 4 6 0.283 .595
Moderate insomnia 22 8 14 0.971 .324
Severe insomnia 4 4 0 5.100 .024
Significant daytime 2 0.117 732
sleepiness based on
ESS (n)
Significant 14 6 8 0.169 .681
hyperarousal based
on HAS (n)
Co-morbidities (n):
Depressive 7 5 2 0.009 925
symptoms
Anxiety symptoms 2 2 0 1.694 193
Tinnitus 2 2 0 0.655 418
Hypertension 5 4 1 2.973 .085
Thyroid disease 3 2 1 0.655 418
Married (%) 50 50 45 0.330 566
Education (%):
Secondary school 39 44 35
University degree 61 56 65 0.139 .710

Results of independent-samples t-tests and Chi-squared test are presented.Bold indicates a
statistically significant result (p < 0.05).

A/O group, accurate/overestimating group; ESS, Epworth Sleepiness Scale; HAS, Hyperarousal
Scale; ISI, Insomnia Severity Index; UN group, underestimating group.

?Results of independent t-test.

observed in the HAS score, which was just below the cut-off score at
the beginning of CBT-I and decreased significantly after the therapy
(T =18.56, p =.039) with medium effect size (r = .39). The QOL score
was significantly higher after the therapy, indicating increased qual-
ity of life (T = 102.50, p = -.038). There was no change in ESS score
(T=161,p=.712,r=.00). According to the established cut-off score,
the ESS score was not clinically significant at baseline (Johns, 1991).

Self-reported SOL was significantly shorter after the therapy
(T=48,p=.000,r=.81),and self-reported SE was higher, t,, = -6.29,
p =.000, d = -1.09, with no change in self-reported TST, t;, = -1.06,
p = .297, d = -0.18. In case of objective parameters, CBT-I was

associated with significant reduction of SOL (T = 57.00, p = .000)
with large effect size (r = .81), reduction of TST, t,, = 5.02, p =.000,
with large effect size (d = 0.86) and no significant effect on objective
SE, ty, = -1.12, p = .369, d = -0.19. Reductions were observed in
self-reported WASO, t,, = 2.99, p = .005, with medium effect size
(d = 0.52), and objective WASO, t,, = 2.52, p =.017, with small effect
size (d = 0.44). The SOL discrepancy was significantly lower after
the treatment (T = 199.50, p = .039, d = 0.47). The same change was
found in MI TST (T = 6.95, p = .000), with large effect size (d = 1.16).
There was no significant difference in WASO discrepancy, t;; = 0.66,
p=.514,d = 0.12.
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3.4 | Sleep discrepancy during CBT-1 in total sample

The MI of TST was found to vary across the weeks of treatment, Fs,
170 = 11.79, p < .001, significantly decreasing from Week 1 to Week
6 (p <.001). Means and standard deviations are presented in Table 4.

Overestimation Accurate Underestimation
10.07
[] Week 1
[] Week 6
8.04
g
S 6.0
3
o
2 L
w
4.0
2.04
0.0 ! | T T
-0.60 -0.40 -0.20 0.00 0.20 0.40
MI (TST)

FIGURE 1 Normaldistribution of MI TST in total sample at
Week 1 and Week 6. MI, Misperception Index; TST, total sleep time

UN group A/O group

Questionnaires

ISI 18.44 (4.97) 15.61 (3.13)

ESS 6.09 (4.66) 6.92(4.17)

HAS 39.19 (11.89) 39.89 (8.35)

QOL 48.31(11.9) 49.79 (8.55)
Sleep diary

SOL (min) 48.47 (32.68) 33.11 (20.63)

TST (min) 330.56 (58.38) 388.44 (46.74)

SE (%) 67.08 (7.86) 80.01 (6.27)

WASO (min) 61.00 (46.60) 28.27 (22.08)
Actigraphy

SOL (min) 11.58 (8.84) 17.82(15.07)

TST (min) 372.73(33.51) 347.73 (43.40)

SE (%) 77.26 (4.68) 71.96 (5.99)

WASO (min) 97.57 (26.07) 108.68 (35.24)
Sleep discrepancy

SOL (min) 34.75 (34.52) 15.29 (20.58)

WASO (min) -41.35(48.92) -80.71 (38.95

TST (MI) 0.13 (0.08) -0.13 (0.09)

No significant change was observed between Week 1 (-0.01,
SD =0.16) and Week 2 (-0.07, SD = 0.16, p = .13). Visual presentation
of MI TST changes in the total sample throughout the treatment is

shown in Figure 2.

3.5 | Effect of CBT-lin the UN and A/O groups

Table 5 shows pre- to post-treatment differences in self-re-
ported scales and questionnaires in both groups. No significant
Time x Group interaction was found in any of the questionnaires.
Participants in both groups reported significantly lower insomnia se-
verity as well as lower self-reported hyperarousal and significantly
higher quality of life after the treatment. A significant effect on the
daytime sleepiness measure did not occur.

As shown in Table 6, significant Time x Group interaction was
found in self-reported SE, WASO, objective TST and SOL discrepancy.
Only the UN group showed significantly higher self-reported SE and
lower self-reported WASO after the therapy, as well as shorter objec-
tive TST and lower SOL discrepancy. Both groups reported significant
reductions of self-reported SOL, objective SOL and objective WASO
with no change in self-reported TST. No difference in objective SE was
found in either group. Both groups reported significant change of TST
discrepancy after CBT-l and no change in WASO discrepancy.

TABLE 3 Baseline differences between

p-value two insomnia subgroups
2.010 053
-0.544 590
-0.201 842
-0.426 673
1.701 098
-3.306 .003
-5.419 .000
2.882 .007
-1.463 153
1.808 080
2.897 .007
-0.994 328
2.100 043
2.574 015
8.681 -000

Results of independent-samples t-tests are presented.Bold indicates a statistically significant result

(p <0.05).

A/O group, accurate/overestimating group; ES, Cohen's d for paired t-test, r for Wilcoxon test;
ESS, Epworth Sleepiness Scale; HAS, Hyperarousal Scale; ISI, Insomnia Severity Index; Ml,
Misperception Index; QOL, Quality of Life scale; SE, sleep efficiency; SOL, sleep-onset latency;
TST, total sleep time; UN group, underestimating group; WASO, wake after sleep onset.
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TABLE 4 Pre- to post-treatment differences in total sample

Total sample (n = 36)

Pre-treatment  Post-treatment Calue ES
Questionnaires
IS 16.9 (4.3) 9.8(3.7) .000 1.68
ESS? 6.5(4.4) 6.4(4.1) 712 0.00
HAS? 39.6 (10) 36.2(10.1) .039 0.39
QolL? 49.1(10.1) 54.1(10.6) .003 -0.38
Sleep diary
SOL 39.7 (27.1) 19.5(7.3) .000 0.81
(min)?
TST (min) 362.7 (59.1) 369.4 (48.5) 297 -0.18
SE (%) 75.3(9.1) 86.3(7.6) .000 -1.09
WASO 41.16 (38.24) 24.60 (18.41) .005 0.52
(min)
Actigraphy
SOL 15(12.9) 8.9 (9.5) .000 0.49
(min)?
TST (min) 358 (41) 323.9(34.7) .000 0.86
SE (%) 74.3 (6) 75.3(5.3) .269 -0.19
WASO 103.96 (31.71) 90.04 (21.86) .017 0.44
(min)
Sleep discrepancy
SOL 23.9 (28.9) 11.4(12.2) .036 0.47
(min) 2
WASO -65.3 (47.23) -69.88 (25.47) 514 0.12
(min)
TST (M) -0.01 (0.16) -0.16 (0.14) .000 1.16

Results of paired-sample t-tests, Wilcoxon Signed Ranks Test
and Cohen's d and r for effect size are presented.Bold indicates a
statistically significant result (p < 0.05).

ES, Cohen's d for paired t-test, r for Wilcoxon test; ESS, Epworth
Sleepiness Scale; HAS, Hyperarousal Scale; ISI, Insomnia Severity
Index; MI, Misperception Index; QOL, Quality of Life scale; SE, sleep
efficiency; SOL, sleep-onset latency; TST, total sleep time; WASO, wake
after sleep onset.

#Wilcoxon Signed Ranks Test, r for effect size is presented.

3.6 | Sleep discrepancy during CBT-1in UN and
A/O groups

In the UN group, the MI of TST varied across the weeks of
treatment, F5,7o = 12.44, p < .001, with a significant decrease
from Week 1 (+0.14, SD = 0.08) to Week 2 (+0.02, SD = 0.15,
p =.048). The Ml of TST in the A/O group also varied across the
weeks of CBT-I, F5,95 =2.93,p < .05, but there was no significant
change of MI from Week 1 (-0.13, SD = 0.09) to Week 2 (-0.15,
SD = 0.13, p = .99). Changes of Ml in both groups are visualized
in Figure 2.

4 | DISCUSSION

Across the sample, CBT-1 was associated with a significant reduc-
tion of SOL discrepancy. There was no change in WASO discrep-
ancy; both self-reported and objective WASO were shorter after the
treatment. The result is in line with Lund et al. (2013), who reported
less prominent change in WASO compared with SOL discrepancy
after CBT-I. In the present study, objective TST was significantly re-
duced with no change in self-reported TST, leading to an overestima-
tion of objective sleep duration. The reduction of objective TST after
CBT-I has been reported in previous studies (Edinger, Wohlgemuth,
Radtke, Coffman, & Carney, 2007) as a possible consequence of
sleep restriction (Kyle et al., 2014). Contrary to our hypothesis, the
first significant change of TST discrepancy in the total sample was
observed in Week 3. The TST discrepancy values were normally dis-
tributed in both Week 1 and Week 6, which is in contrast to previous
studies attributing a more accurate perception of sleep (Manconi
et al., 2010) or even overestimating sleep quality to people without
insomnia (O'Donnell et al., 2009). The usage of different objective
sleep measures could contribute to such a contrary result. Studies
have suggested actigraphy underestimates TST compared with PSG
(Vallieres & Morin, 2003). Nevertheless, the results of the present
study are in line with previous actigraphy research assessing CBT-I
efficacy (Kay et al., 2015).

Both groups responded similarly to CBT-I based on self-reported
questionnaires and most of the sleep measures. Contrary to our
hypothesis, both UN and A/O groups showed significant change
in Ml of TST. Only the UN group reported significant reduction of
SOL discrepancy, which is in line with previous research (Cronlein
et al.,, 2019; Kay et al., 2015; Lund et al., 2013). The UN group also
reported increased self-reported SE and decreased self-reported
WASO. Baseline differences in self-reported sleep parameters be-
tween groups could contribute to different magnitudes of change
in these sleep measures. The UN group showed significantly lower
sleep quality based on sleep diary parameters, greater sleep dis-
crepancies, and involved a higher proportion of patients with severe
insomnia compared with the A/O group, which could increase the
probability of greater change (Jin, 1992).

Several CBT-I components could have affected sleep discrep-
ancies. In the UN group, the change of TST mismatch could have
been caused by a significant shortening of objective sleep duration
after CBT-l as a consequence of sleep restriction (Kyle et al., 2014).
This assumption was further supported by a significant change of
MI TST from Week 1 to Week 2, when the sleep restriction was im-
plemented. The sleep restriction could result in a more significant
change of patients' objective TST in the UN group compared with
the A/O group. The UN group's underestimation of sleep duration
at the beginning of treatment could lead to a stricter sleep window,
increased sleep pressure, more consolidated sleep (Kyle et al., 2014)
and the subsequent correction of sleep misperception, which would
be in line with Maric, Burgi, Werth, Baumann, and Poryazova (2019).

Although not observed in patients with insomnia, this study showed
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that underestimation of TST shifted towards overestimation during
sleep restriction in healthy volunteers (Maric et al., 2019). However,
this cannot fully explain the shift from accurate estimation to over-
estimation of TST in the A/O group. Because CBT-I involves sev-
eral different techniques, other interventions should be taken into
account.

Psychoeducation and cognitive techniques aim to alter dysfunc-
tional beliefs about sleep (Edinger et al., 2001), eliminate maladaptive
sleep habits and improve sleep quality (Morin, Stone, Trinkle, Mercer,
& Remsberg, 1993). CBT-I has been shown to reduce dysfunctional

beliefs about sleep, and these changes have been associated with

improvements in objective and self-reported sleep measures (Edinger
et al., 2001). Therefore, cognitive therapy could have contributed to the
A/O group's overestimation of TST in the present study. However, be-
cause we did not involve measurement of dysfunctional beliefs about
sleep, we cannot make any conclusions. Moreover, studies focusing
on the relation between cognitive changes and sleep discrepancy are
lacking in general. A sparse amount of evidence suggests that typical
cognitive therapy within CBT-I has no significant effect on sleep misper-
ception (Lund et al., 2013). Patients who underestimate their sleep could
therefore benefit more from specific education about sleep discrep-

ancy (Cronlein et al., 2019), and from verbal feedback or behavioural

TABLE 5 Pre-to post-treatment differences in subjective scales and questionnaires in UN and A/O groups

Bres Post-
Condition treatment treatment Main effects
ISI
UN group 18.4 (4.9) 10.3(3.7) Time
A/O group 15.6 (3.1) 9.4(3.7) Group
Time x Group
ESS
UN group 6.1(4.7) 6.7 (4.8) Time
A/O group 6.9 (4.2) 6.1(3.5) Group
Time x Group
HAS
UN group 39.2(11.9) 35.1(10.6) Time
A/O group 39.9 (8.4) 37.2(9.9) Group
Time x Group
QOL
UN group 48.3(11.9) 54.2(12.1) Time
A/O group 49.8 (8.6) 54.1(9.6) Group

Time x Group

df Fias p ES ()
1,30 91.902 .000 0.754
2.301 .140 0.071
1.210 .280 0.039
1,31 0.019 .891 0.001
0.041 .841 0.001
2.292 140 0.069
1,31 5.504 .032 0.140
0.182 672 0.006
0.183 672 0.006
1,31 6.447 .016 0.172
0.067 789 0.002
0.200 .658 0.006

Results of two-way mixed ANOVA and partial eta square (;72) for effect size are presented, means (SD).Bold indicates a statistically significant result (p

<0.05).

A/O group, accurate/overestimating group; ES, effect size; ESS, Epworth Sleepiness Scale; HAS, Hyperarousal Scale; ISI, Insomnia Severity Index;

QOL, Quality of Life scale; UN group, underestimating group.
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TABLE 6 Pre-to post-treatment differences in objective and subjective sleep parameters in UN and A/O groups

Condition Pre-treatment Post-treatment Main effects df F p ES (112)
Sleep diary
SOL (min)
UN group 51.00 (34.53) 23.15(5.33) Time 1,31 21.953 .000 0.415
A/O group 33.11(20.62) 16.80(7.38) Group 5.550 .025 0.152
Time x Group 1.497 .230 0.046
TST (min)
UN group 330.56 (58.38) 334.7 (37.2) Time 1,34 0.999 .325 0.029
A/O group 388.40 (46.70) 397.30 (37.60) Group 19.072 .000 0.359
Time x Group 0.134 726 0.004
SE (%)
UN group 67.1(7.9) 83.5(7.9) Time 1,31 47.766 .000 0.606
A/O group 80 (6.3) 88.2(6.7) Group 20.268 .000 0.395
Time x Group 4.362 .045 0.123
WASO (min)
UN group 61.00 (49.25) 30.69 (23.04) Time 1,31 12.446 .001 0.286
A/O group 28.27 (22.08) 20.65(13.91) Group 6.510 .016 0.174
Time x Group 4.453 .043 0.126
Actigraphy
SOL (min)
UN group 11.6(8.8) 8.5(11.8) Time 1,34 7.681 .009 0.184
A/O group 17.8 (15.1) 9.1(7.4) Group 1.202 .281 0.034
Time x Group 1.754 194 0.049
TST (min)
UN group 372.7 (33.5) 316.3 (36.8) Time 1,32 39.220 .000 0.551
A/O group 347.7 (43.4) 330.3(35.8) Group 0.168 .685 0.005
Time x Group 11.370 .002 0.262
SE (%)
UN group 77.3(4.7) 77.8 (4.8) Time 1,34 1.119 297 0.032
A/O group 719 (5.9) 73.2(4.8) Group 11.034 .002 0.245
Time x Group 0.158 .694 0.005
WASO (min)
UN group 97.57 (26.07) 72.60(11.27) Time 1,31 8.069 .008 0.207
A/O group 108.68 (35.24) 102.88 (18.64) Group 8.751 .006 0.220
Time x Group 3.134 .087 0.092
SOL discrepancy (min)
UN group 34.75 (34.52) 15.96 (13.38) Time 1,34 68.775 .000 0.669
A/O group 15.29 (20.58) 7.67 (10.12) Group 6.253 .017 0.155
Time x Group 11.904 .002 0.259
WASO discrepancy (min)
UN group -41.35(48.92) -49.64 (17.63) Time 1,30 0.475 496 0.016
A/O group -80.71(38.95 -83.73(20.29) Group 13.242 .001 0.306
Time x Group 0.072 .790 0.002
TST discrepancy (M)
UN group 0.13(0.1) -0.1(0.1) Time 1,34 8.816 .005 0.206
A/O group -0.13 (0.1) -0.2(0.1) Group 37.122 .000 0.522
Time x Group 1.572 219 0.044

Results of two-way mixed ANOVA and partial eta square (r;z) for effect size are presented, means (SD).Bold indicates a statistically significant result (p

<0.05).

A/O group, accurate/overestimating group; ES, effect size; MI, Misperception Index; SE, sleep efficiency; SOL, sleep-onset latency; TST, total sleep
time; UN group, underestimating group; WASO, wake after sleep onset.
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experiments focused on the discrepancy between their sleep diaries and
objective sleep measures (Tang & Harvey, 2006). However, this should
be applied primarily in misperceiving patients. For patients who overes-
timate sleep quantity, objective feedback may not be beneficial or may
be even harmful. In fact, Gavriloff et al. (2018) showed that negative
feedback about sleep can adversely affect patients' perceptions of day-
time functioning. This can subsequently trigger distress through cogni-
tive processes and exacerbate sleep impairment (Harvey, 2002). Indeed,
although the objective sleep continuity parameters did not improve
significantly in the present study, the treatment outcome was associ-
ated with improvement in most of the questionnaires. The severity of
insomnia decreased significantly from moderate to mild, and a reduction
of self-reported hyperarousal and increased quality of life was observed
for the total sample and the two subgroups. Only the daytime sleepiness
scale score remained unchanged after the therapy. However, the score
was not clinically significant at the beginning of treatment (Johns, 1991).

Several limitations of the present study should be mentioned.
First, we did not include a control group of patients undergoing a
different type of treatment or remaining untreated. Thus, we can-
not conclude with certainty that the observed effect was caused
only by CBT-I. Second, our results could have been biased by the
fact that we did not involve patients who dropped out of the treat-
ment in the final analysis. As such, we did not conduct an intent-
to-treat analysis because the aim was to measure the effect of
treatment in patients who adhered to the programme. Third, ac-
tigraphy could potentially underestimate objective TST compared
with PSG (Vallieres & Morin, 2003), which could have biased our
data. However, actigraphy is a home-environment and low-cost
measurement compared with PSG, and it allowed us to measure
patients' activity every day during the treatment. To date, no study
has measured sleep discrepancy during an entire CBT-I programme.
Fourth, sleep diaries were analysed by a leading therapist and not
by an independent researcher, which also could have biased our
data. Finally, further distinguishing patients in the A/O group (i.e.
patients with accurate estimates of sleep and patients who over-
estimate sleep quantity) might yield more accuracy when studying
their perceptions of their sleep. Future studies could involve PSG
to examine other objective changes in sleep and their relation to
subjective perception, not only in patients who underestimate
(Cronlein et al., 2019), but also in patients who overestimate their
sleep quantity after the treatment. This could further promote a
better understanding of insomnia treatment and the disorder itself.

In summary, the present study was the first to assess the effect
of CBT-I on subjective and objective sleep discrepancy during an
entire therapeutic programme. We further confirmed that CBT-I
was associated with a reduction of TST and SOL discrepancy. Both
groups differing in sleep perception responded similarly to CBT-I,
although different CBT-I components could play an important role
in each group. Only the UN group showed a significant decrease of
TST discrepancy from Week 1 to Week 2 when the sleep restriction
was implemented, whereas the A/O group showed the first signif-
icant change at Week 4. We propose that patients with insomnia

who overestimate sleep quantity should be taken into account by

future studies to further explore whether the treatment effect is
associated with more subtle objective sleep changes, or whether

cognitive processes play a more important role in this group.
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Block the light and sleep well: Evening blue light filtration as a part of cognitive
behavioral therapy for insomnia

Karolina Jank(i ®>°, Michal Smotek @, Eva Farkova ©*°, and Jana Kopfivova "

aSleep Medicine and Chronobiology, National Institute of Mental Health, Klecany, Czech Republic; *Third Faculty of Medicine, Charles
University in Prague, Prague, Czech Republic

ABSTRACT ARTICLE HISTORY

The objective of the present study was to assess the effect of combining CBT-l with wearing blue-light Received 21 September 2019
blocking glasses 90 min prior to bedtime on subjective and objective sleep parameters and daily ~ Revised 8 November 2019
symptoms (anxiety, depression, hyperarousal). Thirty patients (mean age 48.1 + 16.13 years, range  Accepted 11 November 2019
21-71, 15 men/15 women) completed a CBT-I group therapy program, with groups randomly assigned KEYWORDS

to either “active” (blue-light filtering glasses) condition or “placebo” (glasses without filtering properties) CBT-; insomnia; sleep; blue-
condition. Patients were continually monitored by wristwatch actigraphy, kept their sleep diaries and light blocking;

completed a standard questionnaire battery at admission and after the end of the program. Statistical chronotherapy; anxiety;
analyses showed a greater reduction of BAI score in “active” (4.33 + 4.58) versus “placebo” (—0.92 + 3.68) depression

groups of patients [F = 6.389, p =.019, Cohen’s d = 1.26] and significant prolongation of subjective total

sleep time in “active” (—36.88 + 48.68 min.) versus “placebo” (7.04 + 47.50 min.) [F =8.56, p <.01,d =0.91]

group. When pre- and post-treatment results were compared in both groups separately, using paired-

samples t-tests, significant differences were observed also in the active group for BDI-Il score (t = 3.66,

p =.003, Cohen’s d = 0.95) and HAS score (t = 2.90, p = .012, Cohen’s d = 0.75). No significant differences

were found in the placebo group. In active group, there was also a significant reduction of subjective

sleep latency (t = 2.65, p = .021, d = 0.73) and an increase of subjective total sleep time (t = —2.73,

p =.018, d = —0.76) without change in objective sleep duration which was significantly shortened in the

placebo group. We provide further evidence that blocking short-wavelength light in the evening hours

may be beneficial for patients suffering from insomnia.

1. Introduction a stronger impact of CBT-I on subjective sleep quality
compared to objective measure (Okajima et al. 2011).
Thus, further research is needed to examine other
therapeutic interventions to enhance its efficacy. It is
also a clinically relevant need to examine alternative
interventions to CBT-I or sleep restriction as in some
patients, the sleep restriction therapy can lead to sleep
deprivation and related negative side effects, such as
increased sleepiness or significantly reduced sleep
duration at the acute phase of treatment (Kyle et al.
2014).

Sleep hygiene, a set of behavioral and environmen-
tal recommendations is a standard part of CBT-I
(Morin et al. 2006). In a recent review, Irish et al.
(Irish et al. 2015) reported that caffeine, tobacco and
alcohol use, exercise, stress, noise, timing of sleep, and
daytime napping are the areas commonly covered
during sleep hygiene education. Unfortunately, small
to none attention is paid to the “light hygiene” - a set
of rules and recommendations to mitigate the

Insomnia is one of the most common sleep disorders
occurring in approximately 6% to 10% of adult popu-
lation (Ohayon 2002). Chronic insomnia can lead to
several negative health and socioeconomic conse-
quences such as increased risk of depression or anxi-
ety, somatic diseases and higher absenteeism (Chilcott
and Shapiro 1996). One of the most effective treat-
ments for insomnia is cognitive behavioral therapy
(CBT) (Riemann et al. 2017) which aims to change
maladaptive sleep habits, unhelpful beliefs and
thoughts about sleep, and hyperarousal (i.e. enhanced
arousal). Although its efficacy has been proven by
a number of studies (Morin et al. 2006) there is still
a certain percentage of patients (19-26%) who do not
respond to this treatment (Murtagh and Greenwood
1995). Moreover, there is no clear evidence that the
CBT for insomnia (CBT-I) has an effect on objective
sleep parameters as studies assessing both subjective
and objective sleep characteristics have shown
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negative impact of evening/night screen exposure on
sleep quality. This would be hypothesized to amelio-
rate the impact of light on a circadian system by
preventing light-induced melatonin suppression,
leading to reduced phase-delaying effect of light and
decreasing cortical arousal (Rodriguez-Morilla et al.
2017; Sasseville et al. 2006). With regards to the eve-
ning and nighttime exposure to short-wavelength
light, several interventions with possible chronother-
apeutic properties have been proposed, although
RCTs (randomized controlled trials) are currently
lacking (Lawrenson et al. 2017).

Many investigators have shown that blue-light
shield eyewear is a feasible and acceptable tool (Perez
Algorta et al. 2018) able to reduce sleep and circadian
dysregulation (Ayaki et al. 2016; Heo et al. 2017) and
improve neuropsychological functioning (van der
Lely et al. 2015; Zimmerman et al. 2019). Apart from
insomnia (Shechter et al. 2018), some studies even
focused on using “dark therapy” to treat mental dis-
orders associated with sleep problems, such as major
depressive disorder or bipolar disorder (Esaki et al.
2017; Henriksen et al. 2016). Other methods, such as
software filters (e.g. f.1ux”, Iris®, Twilight®) and system
features (night or reading modes) reducing the
amount of blue light emitted from screens are freely
available for the most used mobile platforms, their
research application is, however, very sparse (Heath
et al. 2014). Could these simple and easy-to-use inter-
ventions be the missing link to increase the efficacy of
CBT-I treatment programs or an appropriate alterna-
tive to this treatment?

Building on recent research (Shechter et al. 2018;
Zimmerman et al. 2019) the aim of this randomized
controlled trial was to for the first time assess the effect
of CBT-I in combination with blue-light-blocking
glasses (BB glasses). A CBT-I group with active glasses
was compared with a CBT-I group wearing clear
placebo glasses. We expected to find improvement
in sleep parameters in both groups with a larger effect
in the group with active glasses.

2. Materials and methods
2.1. Participants

Forty-five patients diagnosed with insomnia were
recruited at the Department of Sleep Medicine of
the National Institute of Mental Health, Czech

Republic and enrolled in the CBT-I group pro-
gram. Ethical approval was obtained from a local
Ethical Committee. Insomnia diagnosis was estab-
lished on the International Classification of
Diseases, 10th  edition @ (World  Health
Organization 2004). Inclusion criteria were: (a)
minimum age of 18 years; (b) absence of severe
comorbid psychiatric, neurological or somatic dis-
ease; (c) motivation to complete CBT-I program;
(d) stable usage of medication affecting sleep.
Exclusion criteria were: (a) interrupted CBT-I pro-
gram; (b) previous experience with CBT-I; (c)
night shifts.

2.2. Subjective sleep measures

All patients were asked to complete a sleep diary
every day during the therapy. The sleep logs included
reports of daily lights-out time, waking and rising
times, subjective estimates of sleep latency, number
of nocturnal awakenings and wake after sleep onset.
There were also items recording sleep medication and
ratings of sleep quality and daytime tiredness. The
main outcomes were average SOL, TST, wake after
sleep onset (WASO) and sleep efficiency: SE % = (time
in bed/total sleep time) * 100 for every week. The diary
was analyzed weekly by the leading therapist.

Patients completed a battery of self-reported ques-
tionnaires to assess sleep complaints and daytime
symptoms at the beginning and at the end of CBT-I.
The battery included the following questionnaires.

2.2.1. The Pittsburgh Sleep Quality Index (PSQI)

The Pittsburgh Sleep Quality Index (PSQI) (Buysse
et al. 1989) was used to assess sleep habits and sleep
quality in the preceding 2 weeks. The measure con-
sists of 19 individual items, creating seven compo-
nents that produce one global score, and takes 5-10
min to complete. The score ranges between 0 and 21
and 6 is considered a cutoff score for significant
insomnia symptoms. Although the PSQI is routinely
used in clinical practice in the Czech Republic, no
study so far has examined its psychometric properties.

2.2.2. Insomnia Severity Index (ISI)

Insomnia Severity Index (ISI) is a 7-item question-
naire measuring the patients” perception of their
insomnia, with scores ranging from 0 (no insomnia)
to 28 (severe insomnia), with 8 as a cutoff. It is



a reliable and valid method to quantify the perceived
severity of insomnia symptoms and consequences
resulting from described difficulties (Bastien et al.
2001).

2.2.3. Sheehan Disability Scale (SDS)

Sheehan Disability Scale (SDS) was used to measure
daytime functioning impairment. This scale uses
visual-spatial, numeric and verbal descriptive
anchors to assess disability across three domains:
work, social life, and family life. The SDS has proved
to be very sensitive to change in drug treatment
studies in psychiatry (Sheehan et al. 1996). The
scores range from 0 to 30 with no formally recom-
mended cutoff score.

2.2.4. Epworth Sleepiness Scale (ESS)

To measure daytime sleepiness the Epworth
Sleepiness Scale (ESS) was administered. It is a self-
administered questionnaire including questions on
eight situations which could be very soporific for
some people. Patients are asked to rate how likely
they would fall asleep in presented situations in
recent times on scale ranging from 0 to 3 with
a maximum total score of 24 and a recommended
cutoft of 11 points. The validation study has proved
its ability to distinguish normal subjects from
patients with various diagnoses such as obstructive
sleep apnea syndrome or narcolepsy (Johns 1991).

2.2.5. Beck Depression Inventory-2 (BDI-)

Beck Depression Inventory-2 (BDI-II) is a diagnostic
tool measuring the symptoms of depression and
their severity (Beck et al. 1961). It contains 21 items
with a scale ranging from 0 to 3 for answers. The
items include several depressive symptoms such as
affective, cognitive, motivational or physiological
symptoms. The total score range is between 0 and
63 with 10 points indicating mild depression.

2.2.6. Beck Anxiety Inventory (BAl)

Beck Anxiety Inventory (BAI) (Beck and Steer
1993) is a self-administered questionnaire measur-
ing actual symptoms of anxiety. The 21 items
include several somatic and psychologic symptoms
of anxiety. A participant is asked to answer on 0-3
scale how often the present symptom has bothered
her/him during the last week. Total score ranges
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between 0 and 63 and a cutoff of 8 is usually used
to indicate mild anxiety.

2.2.7. Hyperarousal Scale (HAS)

Hyperarousal Scale (HAS), a 26-item empirically
designed to measure daytime alertness reflecting
the enhanced arousal (i.e. hyperarousal) often
found in insomnia patients was also used in the
present study to assess daytime insomnia-related
symptoms (Regestein et al. 1993). The total score
ranges from 0 to 73, with a score above 40 indicat-
ing increased arousal typical for insomnia.

2.3. Actigraphy

Actigraphy is a noninvasive wristwatch-like device
recording sleep and wakefulness patterns. It measures
physical activity throughout the day. The movements
reflect the phase of wakefulness, their absence reflects
a period of sleep. Several studies have already demon-
strated its sensitivity and clinical use in an objective
measurement of treatment response in patients with
chronic insomnia (Vallieres and Morin 2003). For the
current study, the MotionWatch 8 (CamNtech Ltd,,
Cambridge, UK) actigraphic watch was used. Patients
received the devices at the beginning of CBT-I and
were asked to press the event marker every time they
went in or out of bed. Participants wore actigraphs on
their non-dominant wrist. Data were recorded con-
tinuously for six consecutive weeks before they were
downloaded and analyzed by a researcher blinded to
the experimental condition using MotionWare 1.4
(CamNtech). In the analyses of records, the recom-
mended algorithm for sleep scoring every 60 s epoch
was used. The time in bed period was determined by
either event markers or sleep diaries. The extracted
outcomes were the same as for sleep diaries, i.e. aver-
age SOL, TST, WASO, and SE per week for baseline
and post-treatment comparison, including both free
days and working days, as the sleep restriction regime
set was the same for free- and working days.

2.4. Interventions

2.4.1. CBT-I

The group CBT-I program was led by two educated
psychologists. The length of the program was 6
weeks, with a 2-h session per week. One group con-
sisted of 5 to 8 patients and one therapist. Each
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session had a specific structure according to the
recommendations of the clinical manual for insom-
nia treatment (Morin and Espie 2003). In the second
week of treatment, the sleep restriction was set up.
Sleep restriction is one of the main behavioral stra-
tegies used in CBT-I aiming to reduce patients” time
spent in bed. Patients were recommended to spend
the same amount of time in bed as was their average
TST during the previous week. The minimum length
of TST was set up at 5 h. This sleep window was
titrated every week based on the following rule: if the
sleep efficiency was higher than 85%, the time in bed
was prolonged by 15 min. Otherwise, the time
remained the same for another week.

2.4.2. Blue-light blocking glasses

For the active condition, the UVEX S1933X (US
certification ANSI Z87 + and CSA Z94.3) orange
glasses were given to patients. Based on the used
spectrum control technology they were supposed to
reduce up to 98% of the lights of blue wavelength. As
the placebo condition the UVEX S1900 (US certifica-
tion ANSI Z87 + and CSA Z94.3) clear glasses with no
ability to filtrate blue light were used. Patients of both
groups were instructed to wear the glasses 90 min
prior to scheduled bedtime from week 2 till the end
of the program. A separate item was added to the

sleep diary for the patients to report the usage of
glasses every evening to enhance their compliance.
No adverse effects were reported by the patients.

2.5. Procedure

A flow of enrollment and allocation of participants is
presented in Figure 1. At the first CBT-I session
participants were asked to fill in the questionnaires
and received the actigraphs. The first week served for
baseline measurement as the first interventions were
conducted at week 2. At the second session, patients
were given either active glasses (BB glasses) or placebo
glasses. Patients in one group had the same type. They
were told that the study is focused on several types of
glasses with different filtration properties. The
instruction was to wear the glasses every day of the
treatment at least 90 min before bedtime. To increase
the compliance, patients were repeatedly educated
about light hygiene and were asked to report usage
of glasses in sleep diaries every day.

2.6. Statistical analyses

A sample size calculation was performed before the
study began using a large effect size (d = 0.90) with

a = 0.05. To detect significant differences in

Assessed for eligibility (n = 45)

Excluded (n =10)
Not meeting inclusion criteria (n="7)
Declined to participate (n = 3)

A4

Randomized (n = 35)

l

b

Allocated to ACTIVE glasses (n=18)
Received allocated intervention (n= 18)

l

Analysed (n=15)

Excluded from analysis (n = 3; stopped
wearing actigraph or did not complete the
program)

Figure 1. CONSORT diagram of study flow.

¥

Allocated to PLACEBO glasses (n=17)
Received allocated intervention (n=17)

Analysed (n=15)

Excluded from analysis (n = 2; stopped
wearing actigraph or did not complete the
program)




subjective sleep parameters (SOL, SE, TST) before
and after the therapy the suggested sample size was
n = 6-9 in each group (Cervena et al. 2004; Koffel
et al. 2015). For detection of differences in objective
sleep parameters measured by actigraphy at least
eight patients were suggested (Vallieres and Morin
2003). As such, we aimed to include 30 patients in
total, 15 patients in each group.

Firstly, independent-samples t-tests were used
to compare both groups at baseline. Next,
a General Linear Model (GLM) was used to com-
pare differential values (of pre- to post-treatment
change) between both studied groups with age,
gender and leading therapist set as covariates.
Lastly, paired t-tests were used to assess changes
for each variable separately within each group.
IBM SPSS Statistics software (v 23.0) was used
for analyses.

3. Results
3.1. Participant characteristics

Of 45 patients enrolled in the CBT-I program, 7
participants did not meet inclusion criteria and 3
declined to participate (Figure 1). After the rando-
mization of groups, 5 patients refused to continue
wearing the actigraph or did not complete the pro-
gram. A final sample of 30 participants was involved
in the analyses (50% female). The basic characteris-
tics of the final sample can be seen in Table 1. As the
age difference between groups reached the threshold
of statistical significance [#(28) = —2.052, p = .050],
age was used as a confounding variable in further
analyses along with gender and assigned therapist.
To compare both groups at the beginning of the
CBT-I program, independent-samples t-tests were
carried out for all variables, including ISI, PSQI,
ESS, SDS, HAS, BDI and BAI questionnaires and
both subjective and objective measures of sleep
parameters (SOL, TST, WASO, SE). Baseline mea-
sures in each group are presented in Table 2. The
only statistically significant difference between the
active and placebo group was found for sleepiness
(as measured by ESS) (t = 2.437, p = .021), with
higher score (indicating more sleepiness) found in
the active group (8.17 + 4.22) as compared to the
placebo group (4.73 + 3.45). Despite significance,
the value was well below the cutoff score for

CHRONOBIOLOGY INTERNATIONAL @ 5

Table 1. Distribution of male/female participants in CBT-|
groups with their age (mean + SD).

Total Active Placebo
sample group group
n 30 15 15
Female/Male 15/15 6/9 9/6
Age 481 £16.1 424 +148 539+ 158
Lenght of insomnia 532 +507 633 +6.62 438+ 268
(years)
Married (%) 50% 46% 53%
Education (%):
High school 26% 15% 36%
University degree 74% 85% 64%

clinically relevant sleepiness in both groups
(Johns 1991).

3.2. Pre- to post-treatment differences between
groups

As a next step, differential values for questionnaire
scores (pre-minus post-treatment value) were calcu-
lated, reflecting the change in scores reached after
finishing CBT-I groups (as compared to baseline).
Differences for both groups were then compared
(using a GLM), finding statistically significant differ-
ence in BAI score [F(1, 22) = 6.389, p =.019, Cohen’s
d = 1.26], with a larger decline in anxiety score in the
active group (6.73 + 4.15) as compared to the placebo
group (591 + 4.32), for illustration see Figure 2.
Furthermore, when looking at the levels of anxiety
pre- and post-treatment, we decided to compare BAI
components: somatic anxiety, subjective anxiety and
autonomic anxiety (based on a factor analysis by Lee
et al. (2018)). A statistically significant decrease was
found for Subjective anxiety [t(12) = 3.570, p = .004]
and a trend toward decrease for Somatic anxiety
factor [#(10) = 2.136, p = .058] in the active glasses
group, but not in the group with placebo glasses. The
autonomic anxiety factor’s scores remained
unchanged in both groups. Differences in all other
questionnaire scores were found to be insignificant
and can be found in Table 3.

Following analyses of questionnaire scores, com-
parison of the differential values of both objective
and subjective sleep parameters in active and pla-
cebo groups was carried out. A statistically signifi-
cant difference was found for subjective total sleep
time [F(1, 22) = 8.565, p = .008, Cohen’s d = 0.91],
resulting in approximately 44 min longer TST in
the active group as compared to the placebo group
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Table 2. Baseline characteristics of the active

and placebo groups.

Active (n = 15) Placebo (n = 15) t p

Baseline Values

ISI 17.26 + 5.42 17.20 + 3.23 0.041 0.968
PsQl 12.60 + 4.36 1333 £ 346 —-0.511 0.614
ESS 8.17 £ 4.22 473 + 345 2437 0.021
SDS 18.97 £ 11.34 15.27 £ 10.12 0.943 0.354
HAS 41.60 + 8.40 37.07 £ 10.42 1.312 0.200
BDI 15.13 £ 12.05 13.47 £ 9.78 0.416 0.681
BAI 10.80 + 5.88 12.93 + 8.89 —-0.775 0.445
Sleep diary

SOL (min.) 36.79 £ 25.94 56.51 + 61.35 -1.146 0.261
TST (min.) 369.84 + 47.74 393.69 + 79.11 —1.000 0.326
WASO (min.) 42.23 + 40.82 43.57 £ 29.53 —0.103 0.919
SE (%) 75.10 + 12.03 7541 £ 11.26 —-0.073 0.943
Actigraphy

SOL (min.) 1247 £ 15.11 18.12 + 12.78 -1.059 0.299
TST (min.) 359.97 + 52.17 378.79 + 49.45 —-0.975 0.339
WASO (min.) 100.78 + 26.54 11245 + 33.24 -1.033 0311
SE (%) 7452 £ 6.21 73.67 £ 5.46 0.381 0.706

Mean (+SD) scores at the baseline (before starting the CBT-I program) for both “active” (amber glasses) and “placebo” (clear glasses)
groups. ISI: insomnia severity index; PSQI: pittsburgh sleep quality index; ESS: epworth sleepiness scale; SDS: sheehan disability
scale; QOL: quality of life; HAS: hyperarousal scale; BDI: beck depression inventory; BAI: beck anxiety inventory; SOL: sleep onset
latency; TST: total sleep time; WASO: wake after sleep onset; SE: sleep effectivity.

-+

PRE-TREATMENT

BAI

—&—Placcbo Active

POST-TREATMENT

Figure 2. Pre- to post-treatment changes in BAI score in “active” and “placebo” group.

BAI: Beck Anxiety Inventory

Table 3. Comparison of questionnaire differential values between active and placebo group.

N (Active/Placebo) Active Placebo F Sig. Effect size
ISI 15/12 6.73 £ 4.15 591 £ 432 0.048 0.828 0.19
PsQl 15/12 4.20 + 3.89 4.17 = 2.89 0.258 0.617 0.01
ESS 14/12 0.57 £ 3.46 0.08 £ 2.50 1.443 0.243 0.16
SDS 15/12 8.77 £ 9.60 6.17 + 8.80 0.073 0.789 0.28
HAS 15/12 4.66 + 6.23 342 + 938 0.020 0.889 0.16
BDI 15/12 593 £ 6.27 2.00 £ 4.65 1.694 0.207 0.71
BAI 15/12 433 £ 4.57 -0.91 + 3.67 6.389 0.019 1.26

Mean (£SD) of difference in questionnaire scores pre- and post-CBT-l group program in groups of patients with “active” filtering glasses and
“placebo” glasses. F values, statistical significance and effect sizes (Cohen’s d) are provided. Positive values indicate a decrease in scores post-
treatment. ISI: insomnia severity index; PSQI: pittsburgh sleep quality index; ESS: epworth sleepiness scale; SDS: sheehan disability scale; QOL:
quality of life; HAS: hyperarousal scale; BDI: beck depression inventory; BAI: beck anxiety inventory.
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SUBJECTIVE TST
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MINUTES

PRE-TREATMENT

POST-TREATMENT

Figure 3. Pre- to post-treatment changes in subjective TST in “active” and “placebo” group.

TST: Total sleep time.

(Figure 3). Differences in all other sleep parameters
were found to be insignificant and are shown in
Table 4.

3.3. Effect of intervention in each group

The change between pre- and post-treatment
scores for each group separately was assessed
using paired-sampled t-tests. The results are to be
found in Table 5.

For both active and placebo groups, a significant
difference was found for the following question-
naires: ISI, PSQI and SDS, and sleep parameters:
subjective WASO and subjective sleep efficiency.
All these results converge to show the positive
effect of both conditions on sleep quality.

Furthermore, in the active group only, a significant
reduction was observed in HAS score (41.60 + 8.40
versus 36.93 + 10.02), (t = 2.90, p = .012, Cohen’s

d = 0.75), BDI-II score (15.13 + 12.04 versus
9.20 £ 9.03), (t = 3.66, p = .003, Cohen’s d = 0.95)
and BAI score (10.80 + 5.88 versus 6.47 + 4.03),
(t=3.67, p =.003, Cohen’s d = 0.95), while subjective
TST was prolonged (369.14 + 48.93 min. versus
406.02 £ 50.16 min.), (t = =2.73, p = .018. Cohen’s
d = -0.76). In the placebo group, a significant reduc-
tion of objective TST was observed (378.79 + 49.46
min. versus 352.13 + 37.17 min.), (t = 2.58, p = .024,
Cohen’s d = 0.72).

4, Discussion

The aim of the present study was to for the first
time assess the effect of CBT-I in combination
with BB glasses in insomnia patients. As expected,
this combination was more effective in enhancing
subjective sleep quality and reducing symptoms of
anxiety, depression, and hyperarousal compared to

Table 4. Comparison of differential values of sleep parameters between the active and placebo groups.

N (Active/Placebo) Active Placebo F Sig. Effect size
SOL Subj. (min.) 13/14 18.39 + 25.05 3430 + 61.67 1.444 0.242 033
SOL Obj. (min.) 15/13 3.63 + 843 581 + 1234 0.968 0.335 0.21
TST Subj. (min.) 13/14 —36.88 + 48.68 7.04 £ 47.50 8.565 0.008 0.91
TST Obj. (min.) 15/13 9.75 £+ 37.32 26.66 + 37.24 0.024 0.878 0.45
WASO Subj. (min.) 13/14 23.32 + 38.46 12.94 + 20.44 0.675 0.420 033
WASO Obj. (min.) 15/13 6.45 + 25.21 9.99 + 22.76 0.066 0.800 0.15
SE Subj. (%) 13/14 —15.49 + 12.83 —10.43 + 10.26 3.535 0.073 0.44
SE Obj. (%) 15/13 -1.21 £ 394 —-1.27 £ 3.06 0.066 0.800 0.02
Subyj. sleep quality 13/14 -0.38 + 1.07 -0.82 + 1.14 0.281 0.601 0.40
Morning alertness 13/14 —-0.18 + 0.80 -0.49 + 1.12 0.015 0.905 0.32

Mean (£SD) of difference in scores of objectively (actigraphy) and subjectively rated sleep parameters pre- and post-CBT-I group program in groups
of patients with “active” filtering glasses and “placebo” glasses. Negative values depict an increase in the presented variables. F values, statistical
significance and effect sizes (Cohen’s d) are provided. SOL: sleep onset latency; TST: total sleep time; WASO: wake after sleep onset; SE: sleep

effectivity.
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CBT-I with placebo glasses. In particular, the BB
glasses were associated with significantly increased
subjective TST and decreased subjective SOL,
unlike placebo glasses, which is in line with pre-
vious research using BB glasses in people with
insomnia symptoms (Shechter et al. 2018).
Moreover, BB glasses were associated with no
change in objective TST which was reduced in
the group with placebo glasses. The reduction of
objective TST after CBT-I has been already
described in the previous research as a possible
consequence of sleep restriction (Kyle et al.
2014). In the present study, it seems that BB
glasses could help to maintain the objective sleep
duration and mitigate this side effect of sleep
restriction. More studies are needed to prove this
suggestion. Overall, the results are in line with
studies showing a stronger impact of CBT-I on
subjective sleep quality compared to objective
measures (Okajima et al. 2011), further enhanced
by evening blue-light filtering in the present study.
Although it is beyond the scope of present work, it
is important to mention that the subjective sleep
parameters might be related to changes on
a different level of sleep (sleep microstructure,
cortical activity) (Cervena et al. 2004). Thus,
more sensitive objective measures, such as poly-
somnography will be needed in future studies to
explore changes in sleep parameters. Nevertheless,
since the insomnia diagnosis is based on subjective
complaints only, because of the frequent absence
of objective sleep alterations, our results are of
clinical relevance as in the case of a study con-
ducted by Shechter et al. (Shechter et al. 2018).
Possible interpretations related to the usage of BB
glasses may lie in the interaction between the eve-
ning blue-light spectrum exposure (usually from
media devices) and its effects on sleep parameters.
Studies converge to show that blue-enriched light is
primarily mediated through melanopsin-based
phototransduction (Bourgin and Hubbard 2016)
and exposure to it in the evening hours leads to
suppressed secretion of melatonin (Brainard et al.
2015), delayed sleep onset, decreased sleepiness and
reduced slow-wave sleep activity (Chang et al. 2015;
Gronli et al. 2016; Munch et al. 2011) resulting in
lower subjectively perceived sleep quality. Using BB
glasses in the evening may have mitigated the nega-
tive impact of evening blue-light exposure on
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melatonin and arousal levels, leading to better out-
comes on studied sleep parameters. Increased sub-
jective TST and decreased subjective SOL could be
associated with an earlier dim light melatonin onset
(DLMO) and an improvement in circadian regula-
tion, although this cannot be supported by objective
circadian markers in the present study. This would
be in line with the results of (van der Lely et al. 2015)
where an attenuated LED-induced melatonin sup-
pression in the evening and decreased vigilant atten-
tion and subjective alertness before bedtime was
found after blue-light blocking glasses intervention.
Similar results were also found in another study
(Heo et al. 2017), where increased evening sleepiness
and shorter time to reach DLMO were found in
healthy adults using phones with suppressed blue-
light as compared to phones with conventional blue-
light emitting screens. A suppression of melatonin
levels, delayed self-selected bedtime and timing of
DLMO, later SOL, lower sleepiness in the evening
and lower alertness after waking up was also found
in another study comparing evening usage of elec-
tronic devices and reading printed material (Chinoy
et al. 2018). These studies further support our results
of the decreased score in the hyperarousal scale in
patients in the active glasses group, although this
only reflects the subjective evaluation of one’s hyper-
arousal. In contrast to the same study, where acti-
graphy-based sleep estimates showed no significant
differences between conditions, we were able to
detect a significant change in the objective TST in
the placebo group only, while the objective TST
remained unchanged in the BB glasses group. All
these results suggest that wearing blue-light blocking
glasses in the evening may help reduce the phase-
delaying effect of light and facilitate an improvement
in various subjective and objective sleep parameters,
making it a worthy chronotherapeutic tool to aug-
ment CBT-I with.

Interestingly, the combination of BB glasses and
CBT-I was also more effective in the improvement
of daytime symptoms associated with insomnia,
such as depressive and anxiety symptoms. These
changes were not found in a group with placebo
glasses. Light and especially short-wavelength
spectrum at night has been previously associated
with both disrupted mood regulation (Bedrosian
and Nelson 2017) and increased cortical arousal
resulting in changes in cognitive functioning
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(Cajochen et al. 2011; Gaggioni et al. 2014; Smotek
et al. 2019). This leads to the assumption that
wearing BB glasses in the evening likely amelio-
rates the alerting effect of light, possibly reducing
the levels of cognitive arousal, as previously con-
tirmed by (van der Lely et al. 2015). Furthermore,
blocking blue light in the evening helped normal-
ize processing speed and working memory in
patients with insomnia (Zimmerman et al. 2019).

To explain the differences in BAI and BDI-II
scores, we need to look into the effects of blue-light
on mood regulation in various psychiatric disorders.
A study by (Yuda et al. 2017) found that blue light
enhanced autonomic arousal during exposure, but
not after exposure. This cannot be supported by our
results, as the reduction in anxiety symptoms was
only found for the somatic and subjective anxiety
and not the autonomic anxiety factor. However, the
comparison may not be adequate, as we used sub-
jectively reported anxiety rather than heart rate
variability used by (Yuda et al. 2017). Reduced levels
of anxiety were, however, found in a study in ADHD
patients with insomnia (Fargason et al. 2013), where
the authors also observed a reduction of PSQI scores,
less night awakenings, and higher morning refresh-
ment after awakening. Another study has previously
also confirmed the utility of “dark therapy”, facilitat-
ing a quicker recovery in patients in acute mania
(Henriksen et al. 2016). In a study of depressed
patients with sleep-onset insomnia, the authors
(Esaki et al. 2017) found no significant differences
in depressive symptoms or sleep quality, even
though half of the BB glasses group showed a clear
improvement in sleep quality, suggesting more indi-
vidualized approach may be necessary.

5. Conclusions and limitations

In this study, we provide evidence for the efficiency
of BB glasses as an augmentation of CBT for insom-
nia patients. As compared to wearing placebo (non-
filtering) glasses, patients in the active group showed
a significant increase in subjective TST, no change in
objective TST, decreased hyperarousal and lower
scores in anxiety and depression measures. These
results point to the fact that blue-light exposure in
the evening may have detrimental effects on a range
of biological and behavioral functions (Green et al.

2017). Despite the fact that recent literature review
found lack of high-quality evidence to support using
BB glasses to improve sleep quality (Lawrenson et al.
2017), we think we provided new evidence that
blocking blue light in the evening may provide
insomnia patients with benefits beyond the effect of
the behavioral therapy itself. BB glasses, therefore,
seem to be a worthy, cheap and easy-to-use, aug-
menting chronotherapeutic tool not only able to
change subjective sleep quality, but also ameliorate
mood and anxiety in patients with insomnia.

It is important to note, however, that we have not
considered daytime light exposure in this study, as
it may mediate or even abolish the effects of evening
exposure to light (Rangtell et al. 2016). We have also
not explored the potential role of chronotype nor
the aspects of light hygiene prior to starting the
CBT-I treatment. On the other hand, it is possible
that the effects of blocking blue light in the evening
may be further strengthened by additionally
increasing morning and daytime light exposure,
opening new venues for the future role of chron-
otherapy in patients with sleep disorders. This
needs to be confirmed by future studies. Another
limitation of the present study lies in the low num-
ber of subjects. However, given the characteristics
of this clinical sample, we think this sample repre-
sents a cohort of patients that clinicians see on
a daily basis. As we think that there is enough
evidence today to consider the direct effect of light
on sleep characteristics, the evidence for the effects
of light blocking on anxiety and mood is currently
lacking. We also think this study could greatly ben-
efit from studying additional objective parameters,
such as melatonin serum levels or polysomnogra-
phy recordings; nevertheless, we believe this paper
may be of particular interest to clinicians, as it
emphasizes the need to incorporate “light hygiene”
(as mentioned in Erren and Reiter (2009)) educa-
tion and chronotherapeutic tools to further increase
the effectiveness of CBT-I treatment.
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KOGNITIVNE BEHAVIORALNI TERAPIE INSOMNIE:
ZMENA SPANKU, NEBO JEHO PERCEPCE?

COGNITIVE BEHAVIORAL THERAPY FOR INSOMNIA: CHANGING SLEEP OR ITS PERCEPTION?

KAROLINA VELDOVA 2, JITKA BUSKOVA !, JANA KOPRIVOVA !

! Ndrodni ustav dusevniho zdravi, Klecany
23, lékarskd fakulta Univerzity Karlovy v Praze

SOUHRN

Cilem studie bylo posoudit vliv kognitivné behavioralni terapie pro chronickou insomnii na subjektivni a objektivni parametry spanku.
Druhym cilem bylo popsat vliv terapie na diskrepanci mezi témito parametry (spankovou mispercepci) u dospélych pacientt s chronic-
kou insomnii. Do studie bylo zafazeno 16 pacientd, ktefi absolvovali $estitydenni skupinovy program. Na zac¢itku a na konci terapie
pacienti vyplnili baterii dotaznik® pro subjektivni hodnoceni kvality spinku a dennich symptomu. Po celou dobu programu pacienti
vyplriovali spinkovy denik pro subjektivni hodnoceni spankovych parametrti. Objektivné byl spinek hodnocen pomoci aktigrafie. Terapie
vedla ke sniZeni zdvaznosti symptom insomnie a ke zvy$eni celkové kvality Zivota pacientt. Diskrepance mezi objektivni a subjektivni
celkovou dobou spanku a spankovou efektivitou se vyznamné zménila smérem k subjektivnimu nadhodnocovani téchto parametrt po
terapii. Vysledky studie naznacuji, Ze kognitivné behavioralni terapie ovliviiuje predevsim subjektivni hodnoceni zavaznosti a pfiznakii
insomnie nezdvisle na zméndach objektivnich spankovych parametrti.

Kli¢ovd slova: insomnie, kognitivné behavioralni terapie, objektivni a subjektivni méfeni spanku

SUMMARY

The aim of this study was to assess an effect of cognitive behavioural therapy of insomnia on subjective and objective sleep parameters.
The second aim was to examine the effect of therapy on discrepancy between objective and subjective sleep measures (sleep mispercep-
tion) in adults with chronic insomnia. Sixteen patients completed a 6 week group program. Patients filled in questionnaires assessing
sleep quality, daytime symptoms and quality of life before and after the therapy, and sleep diary during the whole program. Actigraphy
was used as an objective sleep measure. Therapy led to a significant decrease of insomnia severity and increased quality of life. There was
a significant decrease of objective and subjective discrepancy of total sleep time and sleep efficiency after the treatment. Patients tended
to significantly overestimate these parameters compared to objective measures. Our study suggests that cognitive behavioural therapy
mainly affects subjective assessment of severity and of symptoms of insomnia independently on changes in objective sleep parameters.

Key words: insomnia, cognitive behavioural therapy, objective and subjective sleep measures

Uvod

Insomnie je jednou z nejéastéjsich poruch spanku, jejiz symp-
tomy vykazuje priblizné 30 % dospélé populace a 6 % splriuje
jeji diagnostickd kritéria (Ohayon, 2002). Pfedpoklidd4 se, ze
se jeji prevalence stédle zvySuje (Calem et al., 2012). Insomnie je
definovana pretrvavajici nedostate¢nou kvalitou ¢i kvantitou
spanku, kterd narusuje subjektivni pohodu nebo kazdodenni
fungovéni ¢lovéka. Projevuje se potiZzemi s usindnim, udrzenim
kontinuity spanku nebo pfed¢asnym rannim probuzenim, pres-
toze ma pacient adekvatni prileZitosti ke spanku (APA, 2013).

Az u 50 % pacientt s chronickou nespavosti se mtize
objevit tzv. spinkovd mispercepce, tedy rozdil mezi subjek-
tivnim a objektivnim hodnocenim spanku. Tito pacienti
nadhodnocuji dobu do usnuti a/nebo podhodnocuji cel-
kovou dobu spanku ve srovnini s objektivnim méfenim
pomoci polysomnografie (PSG) (Morgenthaler et al., 2006)
¢i aktigrafie (Tang a Harvey, 2006). Pfi¢ina spinkové misper-
cepce neni zcela zndmd. Predpoklada se, Ze k jejimu vzniku

prispiva pfedevsim hyperarousal, neboli nadmérné nabuzeni
organismu (Tang a Harvey, 2004). Na kognitivni Grovni maze
mispercepce posilit pfesvédéeni pacienta, Ze je jeho spanek ne-
dostacujici, coz vede k vy$si mife tizkosti a obav z nespavosti.
Tyto kognitivni procesy mohou nasledné zptisobit a udrzovat
hyperarousal, a tim narusit spanek na trovni jeho makro-
struktury i mikrostruktury. Dal$im negativnim diisledkem
mispercepce je riziko rozvoje zavislosti na hypnotikach ¢i
stimulanciich ve snaze 1é¢it potize se spankem ¢i ospalosti
béhem dne (Harvey a Tang, 2012).

Za jednu z nejucinnéjsich lé¢ebnych metod pro chronic-
kou insomnii je povazovdna kognitivné behavioralni terapie
(KBT). Jeji dlouhodoby efekt byl opakované prokazin jak
v individualni, tak skupinové formé (Morin et al., 2006; Ko-
ffel et al., 2015). Podle evropské smérnice by KBT méla byt
metodou prvni volby v 1é¢bé chronické nespavosti (Riemann
etal., 2017).

Presny mechanismus t¢inku KBT v 1é¢bé nespavosti vak
stile ztistava nejasny. Vétsina studii potvrzujicich efektivitu

115



Plvodni prace

PSYCHIATRIE = ROCNIK 23 = 2019 = CISLO 3

této 1éc¢by méfi jeji efekt pomoci subjektivniho hodnoceni
spanku pacientt s vyuzitim spankovych denik (van Straten
et al., 2018). Pro pochopeni mechanismu efektu KBT je vSak
zapotfebi sledovat také objektivni parametry spanku. Dosud
realizované studie sledujici subjektivni i objektivni kvalitu
spanku, naznacuji vyznamnéjsi vliv KBT na subjektivni
spankové parametry ve srovnani s objektivnimi (Okajima et
al., 2011).

Také nenf zcela objasnén vliv KBT na spankovou misper-
cepci, i kdyz studie naznacuji jeji pozitivni efekt smérem
k presnéjsimu vnimani spankovych parametrt u pacienti,
ktefi kvalitu spanku pied terapii subjektivné podhodnocu-
ji (Lund etal., 2013; Kay et al., 2015). Dosud nebyla provedena
studie zkoumajici vliv KBT na spankovou mispercepci u do-
spélych pacienttl s insomnii bez komorbidnich onemocnéni.

Cilem této studie je zodpovédét otizku, jaky efekt ma
KBT insomnie nejen na subjektivni, ale také na objektivni
parametry spanku, a jaky vliv ma na diskrepanci mezi témito
parametry (spankovou mispercepci) u dospélych pacientt
s insomnii bez komorbidniho onemocnéni. Pfedpokladanym
vysledkem je snizeni diskrepance smérem k presnéjsimu
subjektivnimu hodnoceni spankovych parametrt a celkové
hodnoceni symptomt insomnie po terapii jako méné zavazné.

Material a metodika

Soubor osob

Nabor pacientti probihal vambulanci Oddéleni spankové
mediciny Narodniho dstavu dusevniho zdravi (NUDZ). Krité-
ria zafazeni do studie zahrnovala: a) naplnéni diagnostickych
kritérii pro chronickou insomnii (potiZe s usinidnim a/nebo
udrzenim spanku, nebo sniZena kvalita spinku nejméné
ttikrat tydné po dobu nejméné jednoho meésice, nadmérné
zabyvani se nekvalitnim spankem a jeho dtisledky v noci i bé-
hem dne, potiZe se spinkem zptisobuji vyznamny distres ¢i

Pacienti splnujici

vstupni kritéria,

zarazeni do KBT
programu

n=26

- ™

Vylouéeni:
n=10

PferuSeni 1é¢ebného
programu / noSeni aktigrafu
o (n=3)

Technické potiZe s aktigrafy
(n=7)

N

/

Zarazeni do studie

n=16

Obrazek 1: Grafické zndzornéni zarazovdni pacientd do studie
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interferuji s kazdodennimi aktivitami) (APA, 2013); b) absence
zévazného komorbidniho psychiatrického, neurologického
¢ somatického onemocnénd; c) vék > 18 let.

Studie byla pfed zahdjenim schvédlena Etickou komisi
Narodniho dstavu dusevniho zdravi. Do studie bylo zafa-
zeno 16 pacientt s chronickou insomnif (11 Zen, pramérny
veék = 41,78 let, SD = 12,63), ktefi podepsali informovany
souhlas a ndsledné absolvovali skupinovou KBT (obr. 1).
Celkem 7 pacientt béhem KBT pravidelné uzivalo medikaci
ovliviiujici spanek (Trittico 5, Mirtazapin 1, Quetiapin 1).

Metody méieni

Subjektivni méreni

Na zacatku a na konci terapie pacienti vyplnili baterii
dotaznik@t Oddéleni spinkové mediciny NUDZ pro subjek-
tivni hodnoceni kvality spinku a dennich symptom?. Baterie
obsahovala Index tiZe nespavosti (Insomnia Severity Index,
IST; Bastien et al., 2001) pro hodnoceni zdvaznosti symptomi
insomnie, Epworthskou $kalu spavosti (Epworth Sleepiness
Sacle, ESS; Johns, 1991). Déle pacienti vyplnili Dotaznik pro
hodnoceni kvality Zivota, ktery obsahoval otazky tykajici se
spokojenosti se svou naladou, praci, vztahy apod. Pacienti
hodnotili pfislusné oblasti Zivota na skale od 1 do 5, kdy
1 = vitbec ne, 5 = velmi ¢asto. Cim vyssi skore v dotazniku,
tim vys$s$i kvalita zivota. Jednotlivé polozky dotazniku viz
pfiloha 1.

Po celou dobu KBT pacienti vyplriovali spAnkovy denik pro
subjektivni hodnoceni spankovych parametri. Sledovanymi
parametry byla pramérnd délka spankové latence (sleep onset
latency, SOL), celkova doba spanku (total sleep time, TST)
a spankova efektivita (sleep efficacy, SE) za tyden. Spankova
efektivita (%) byla kazdy tyden vypocitina podle nasledujici
rovnice: SE = (celkova doba spanku / celkova doba na lazku)
*100.

Aktigrafie

Aktigrafie je jednoduchd, neinvazivni metoda, kterd za
pomoci akcelerometru registruje pohybovou aktivitu ¢lovéka
po cely den a zaznamenava tak stfidani bdéni a spanku. Jedna
se o malé zafizeni, které je podobné naramkovym hodinkam.
Aktigraf ma vyhodu v tom, ze méfi spinkové navyky v bézném
prostredi clovéka. Nékolik studii jiz prokdzalo jeho senzi-
tivitu a klinické vyuziti v objektivhim méfeni odpovédi na
lé¢bu u pacienttt s chronickou insomnii (Vallieres a Morin,
2003). Pro tuto studii byly pouzity aktigrafy MotionWatch 8
(CamNrtech Ltd, UK). Pacienti byli poziddani, aby stiskli tla-
¢itko aktigrafu ve chvili, kdy vecer uléhali do postele a kdyz
rdno vstali. Tim se v zdznamu oznacila doba, kterou pacienti
stravili na lazku, coz usnadnilo hodnoceni spanku a bdéni
pfi zpracovavani aktigrafickych zdznam pomoci softwaru
MotionWare.

Sledovanymi parametry byly, stejné jako u spankovych
denik, primérnd SOL, TST a SE. Diky subjektivnim
i objektivhim parametrim spanku bylo mozné vypoditat
index mispercepce (Misperception Index, MI) pro kvanti-
fikaci spankové mispercepce TST a SE. Priklad vypoctu MI
TST = (objektivni celkovd doba spanku - subjektivni celkova
doba spanku) / objektivni celkova doba spanku. Pozitivni
hodnota MI reflektuje tendenci k subjektivnimu podhod-
noceni celkové doby spinku, negativni hodnota tendenci
k jejimu nadhodnoceni, hodnota 0 reflektuje pfesny sub-
jektivni odhad ve srovndni s objektivnim méfenim. MI je
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Tabulka 1: Struktura jednotlivych KBT sezeni

, Uvodni informace o KBT, vzniku a udrZovani
Sezeni' 1 . . . ., ;
insomnie, spankovy denik
Edukace o cirkadianni a homeostatické regu-
Sezeni 2 laci spanku, nastaveni cilt terapie, nastaveni
spankové restrikce
Edukace o architektufe spanku, hyperarou-
Sezeni 3 salu, relaxaci, pravidlo 20 minut, krizovy plan
pro pfipad prodlouzené spankové latence
Sezeni 4 Edukace o bludném kruhu insomnie
. ANM, kognitivni restrukturalizace, zaznam
Sezeni 5
ANM
Sezeni 6 Kog_nltl_vr_u res_trukturfillzace, Qrevlence relap-
su, individualizovana doporugeni

ANM: automatické negativni myslenky

povazovan za spolehlivé méfitko mispercepce (Manconi et
al., 2010). Pro méfeni diskrepance spankové latence byl vy-
pocitan rozdil mezi subjektivni a objektivni dobou spankové
latence (subjektivni SOL - objektivni SOL) (Herbert et al.,
2017). Negativni hodnoty zna¢i subjektivni podhodnocovini
doby spankové latence ve srovnani s objektivnim zdznamem,
pozitivni hodnoty zna¢i subjektivni nadhodnocovani doby
spankové latence.

Kognitivné behaviorilni terapie

Pacienti absolvovali skupinovou KBT v celkové délce Sesti
tydnt. Sezeni probihala jednou tydné po dobu dvou hodin
v prostordch denniho stacionafe NUDZ. Struktura vychazela
z doporuceného postupu klinického manualu pro 1écbu in-
somnie (Morin a Espie, 2003). Plan sezeni je znidzornén v tab.1.
Kazdé sezeni za¢inalo reflexi kvality spainku za uplynuly tyden
azpétnou vazbou terapeuta. Nasledné byla pacientiim poskyt-
nuta psychoedukace o konkrétnim tématu, napft. o regulaci
spanku, a doporuceni na dalsi tyden. Spankova restrikce byla
poprvé aplikoviana na druhém sezeni na zdkladé vypoctu pra-
mérnych spankovych parametrti za prvni tyden terapie. Podle
priimérné doby spanku za uplynuly tyden byla doporucena
celkova doba na lazku na dalsi tyden (minimdlné S hodin).
Spankovy rezim byl nésledné upravovan na zacatku kazdého
sezeni podle aktualniho hodnoceni spanku za uplynuly tyden.
Pokud spankovd efektivita dosdhla nejméné 85 %, celkova doba
na ltzku byla na dalsi tyden prodlouzena o 15 minut. Pokud
byla niz$i, nastaveni restrikce ztistalo stejné. Na tfetim sezeni
byli pacienti pouceni o tzv. pravidle 20 minut. Podle tohoto
doporuceni méli opustit liizko, pokud podle svého subjektiv-
niho odhadu neusnuli do 20 minut od ulehnuti. Kazdy pacient
meél pfipraveny plan pfijemnych aktivit, které vykonaval v jiné
mistnosti, dokud necitil znovu ospalost.

Analyza

Statistickd analyza byla provedena v programu IBM SPSS
verze 23. Normalita rozlozeni dat byla ovéfena pomoci
Shpario-Wilkova testu. Nasledné byl pouzit parovy t-test pro
zavislé vybéry pro zhodnoceni rozdilu pfed a po terapii, a byla
vypoctena velikost efektu (Cohenovo d). Hladina vyznamnosti
byla stanovena na hodnoté 0,05. Pro analyzy rozdilu mezi
jednotlivymi polozkami Dotazniku kvality Zivota byl pouzit
Wilcoxont test vzhledem k nenormalnimu rozlozeni dat.

Vysledky

Sebeposuzovaci skaly

Absolvovani KBT vedlo k signifikantnimu poklesu cel-
kového skéru Indexu tiZe nespavosti z pritmérného skoéru
18 (SD = 3,5) pied terapii na pramérny skér 9 (SD = 3,9)
po terapii, p < 0,000, d = 2,21. Po terapii nedoslo ke snizeni
celkového skoéru na skale ESS (M = 7, SD = 4,21 vs. M = 6,
SD = 3,69), p = 0,557,d = 0,15. Nicméné vyznamné se zvysil
skér Dotazniku kvality Zivota z 50,69 (SD = 7,6) na 58,94
(SD=8,1),p <0,000,d =-1,16. K vyznamné zméné doslo v po-
lozkach hodnoticich Spolec¢ensky Zivot (p = 0,051), Schopnost
uplatnit se vdennim Zivoté (p = 0,013), Spokojenost se sexudl-
nim zivotem (p = 0,018), Zpusob Zivota a bydleni (p = 0,008),
Moznost pohybu bez pocitl nejistoty, zavrati nebo pocitt
na omdleni (p = 0,010) a Celkovou spokojenost s Zivotem
(p = 0,042).

Subjektivni a objektivni parametry spanku

Po terapii nedoslo k signifikantni zméné v subjektiv-
ni dobé spankové latence (M = 22 min, SD = 28,05 vs.
M =23 min, SD = 8,69), p = 0,078, d = 0,47. Nezménila se ani
subjektivni celkova doba spanku (M = 342 min, SD = 0,94
vs. M = 354 min, SD = 0,84), p = 0,262, d = -0,29. Naopak
subjektivni spankova efektivita se po terapii signifikantné
zvysila z priimérnych 74,25 (SD = 10,47) na 83,81 (SD = 7,09)
procent, p = 0,002, d = -0,94.

U objektivnich spankovych parametrii doslo ke zkriceni
celkové doby spanku (M = 348 min, SD = 0,73 vs. M = 318 min,
SD = 0,70). Tento rozdil dosahoval hladiny signifikance,
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Obrdzek 2: Priklad aktigrafickébo zdaznamu (aktigram) pronich dvou
tydnii terapie, které oddéluje modrd prerusovand linka.

Prvni tyden reflektuje spanek a denni aktivitu pacienta pried terapii,

v drubém tydnu byla jiz aplikovdna spankovd restrikce. Cernd barva
v grafu zndzorriuje pohybovou aktivitu, absence cerné barvy reflektuje
epizodu spanku, riZovd barva oznacuje celkovou dobu na lizku, Zlutd
barva zndzorriuje vystaveni participanta dennimu i umélému svétlu.
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Graf 1: Efekt KBT (kognitivné behaviordlni terapie) na subjektivni
a objektivni TST (total sleep time; celkovd doba spanku) béhem terapie
u jednobo z pacientii

Zndzornény jsou primérné hodnoty z kazdého tydne terapie.

p=0,054,d =0,52. Po terapii doslo také ke zkraceni objektivni
doby spankové latence (M = 12 min, SD = 8,08 vs. M = 8 min,
SD = 6,27), tento rozdil byl signifikantni, p < 0,000, d = 111.
Objektivni efektivita spanku se vyznamné nezménila
(M = 74,46, SD = 5,12 vs. M = 74,73, SD = 5,22), p = 0,737,
d =-0,09. Graf 1 zndzornuje zménu objektivni a subjektivni
TST béhem 6 tydnt KBT u jednoho z pacientu. Pfiklad
aktigrafického zdznamu jednoho z pacient je uveden na
obr. 2.

Subjektivni a objektivni diskrepance spanku

Po KBT doslo k signifikantni zméné v hodnoté misper-
cepce celkové doby spanku smérem k jejimu subjektivhimu
nadhodnocovani (M =0,01,SD = 0,18 vs. M =-0,13,SD = 0,16),
p=0,001,d = 1,09. Vizualizace zmény u kazdého participanta
je zndzornéna v grafu 2. Také doslo ke zméné mispercepce
spankové efektivity z priimérné hodnoty -0,002 (SD = 0,18)
pred terapii na -0,123 (SD = 0,12) po terapii, p = 0,003,
d =0,89 (viz graf 3). Po terapii nedoslo k signifikantn{ zméné
diskrepance mezi objektivni a subjektivni dobou spankové
latence (M = 24,28, SD = 31,89 vs. M = 14,86, SD = 11,81),
p=0228d=032.

Diskuse

Cilem studie bylo popsat vliv skupinové KBT na objektivni
a subjektivni hodnoceni spanku a spankovou mispercepci
u dospélych pacientit s insomnii bez zdvazného komorbid-
niho onemocnéni. Podle vysledkii analyz vedla terapie ke
snizeni zdvaznosti symptom insomnie (ISI) a ke zvySeni
celkové kvality Zivota pacientt. Tyto vysledky jsou v souladu
s predchozimi studiemi, které hodnotily efekt 1écby pomoci
ISI (Cervena et al., 2004) a dotaznik kvality zivota (Espie et
al., 2018). Konkrétné doslo k vyznamnému zvyseni spokoje-
nosti se spole¢enskym a sexudlnim Zivotem, zptisobem zivota
a bydleni, schopnosti uplatnit se v dennim Zivoté, moznosti
pohybu bez pocitt nejistoty, zdvrati nebo pocitti na omdlen,
a celkové spokojenosti.

KBT nevedla ke zméné celkového skéru na Skale denni
spavosti (ESS). Velikost skéru vsak ani pfed terapii nena-
znacovala vyznamnou denni spavost (Johns, 1991), coz je
vsouladu s ostatnimi studiemi. I pfes naruseny spanek nejsou
u pacientd s insomnii popisoviany znidmky zvysené denni
spavosti. Jednim z mozZnych vysvétleni je pravé zvysené nabu-
zeni (hyperarousal), které byva u téchto pacient(i pfitomné
24 hodin denné, tedy nejen v noci, ale i pfes den, a vede tak
k vy$si mire bdélosti (Riemann et al., 2010).

K redukci subjektivné hodnocené zidvaznosti insomnie
u pacienttt doslo i pfesto, ze ze subjektivnich spankovych pa-
rametrd se zménila pouze spankova efektivita, ktera se po te-
rapii zvysila. Subjektivni celkovd doba spanku se signifikantné
nezménila. Pfesto tidaje z denikii naznacuyji jeji prodlouzeni
(pramérné o 12 minut). Subjektivni doba spankové latence
zUstala stejna pied i po terapii, pfi¢emz ani pied terapii u paci-
entd nevykazovala vyznamnych hodnot (priimérné 22 minut).
Tyto vysledky jsou v souladu s pfedchozimi studiemi, které
nepopisuji zménu subjektivni celkové doby spanku (Edinger
et al., 2007). S ohledem na mechanismus spankové restrikce
muize byt tento vystup povazovan za pozitivni vysledek tera-
pie. Oproti poc¢ate¢nimu méfeni se subjektivni délka spanku
vyznamné nezkratila i pfesto, Ze se zkracovala doba na ltzku.

Co se tyce objektivnich parametrd, spankova efektivita
se vyznamné nezménila. Naopak objektivni celkova doba
spanku a doba spankové latence se po KBT zkratily. Na
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Graf 2: Efekt KBT na MI TST u kazdého participanta

TST: celkovd doba spanku; KBT: kognitivné bebaviordlni terapie; M1I:
index mispercepce. MI = 0: subjektivni odbad odpovidd objektivnimu
méreni; MI > 0: subjektivni podhodnoceni TST ve srovndni s objek-
tivnim mérenim; MI < 0: subjektivni nadbodnoceni TST ve srovndni
s objektivnim mérenim.
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Graf 3: Efekt KBT na MI SE u kazdého participanta

SE: spankovd efektivita; KBT: kognitivné bebaviordlni terapie; MI:
index mispercepce. MI = 0: subjektivni odbad odpovidd objektivnimu
méreni; MI > 0: subjektivni podhodnoceni SE ve srovndni s objektivnim
mévenim; MI < 0: subjektivni nadbodnoceni SE ve srovndni s objektiv-
nim mérenim.
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zkraceni celkové doby spinku mohla mit do zna¢né miry vliv
nastavovand spankova restrikce. Tyto vysledky odpovidaji
z4vértim predchozich studii, které potvrzuji minimalni efekt
KBT na makrostrukeuru spanku (Edinger et al., 2007). Je v§ak
zapotiebi zminit, Ze vliv KBT se muiZe objevitiv jinych objek-
tivnich parametrech spanku na trovni jeho mikrostruketury
(zastoupeni spankovych stadii, kortikdlni aktivita béhem
spanku), jak popisuji napt. Cervena et al. (2004). Otdzkou
zUstava, zda je vyznamnéj$im koreldtem subjektivni kvality
spanku jeho makrostruktura ¢i mikrostruktura, a jak se do
subjektivniho hodnoceni spanku promitaji individualni
rozdily. Vysledky studii muze také do jisté miry ovliviiovat
heterogenita insomnie jako takové. Pacienti s insomnii mo-
hou vykazovat objektivné kratkou, ale i normalni celkovou
dobu spanku. Podle toho se pak muize lisit jejich odpovéd
na KBT (Bathgate et al., 2017).

KBT vedla k vyznamné zméné diskrepance mezi objektivni
a subjektivni celkovou dobou spanku a spankovou efektivitou
smérem k subjektivnimu nadhodnocovani téchto parametrti.
Podle méfeni pred terapii ne vSichni pacienti v nasi skupiné
podhodnocovali celkovou dobu spanku (hodnota MI nebyla
u vsech pozitivni). Nicméné z grafu 2 je patrné, Ze u pacientil
podhodnocujicich na zac¢atku terapie celkovou dobu span-
ku se po terapii tato diskrepance zmirnila, a hodnota MI
se posunula smérem k presnéj$imu vnimani délky spanku,
coz je v souladu se studif autorti Lund et al. (2013). Naopak
u pacient(l, ktefi na za¢atku terapie neméli vy$si miru diskre-
pance smérem k podhodnocovani celkové doby spanku, se po
terapii velikost MI piesunula do minusovych hodnot - tedy
k subjektivnimu nadhodnocovani celkové doby spanku. Toto
je zajimavé zjisténi vzhledem k predpokladiim predchozich
studii, Ze diskrepance by se méla po absolvovani KBT zmirnit,
a percepce spanku by méla byt presnéjsi. Dosud vSak zadna
studie nepopisuje vliv KBT na diskrepanci v opa¢ném sméru,
tedy na tzv. pozitivni mispercepci (Trajanovic et al., 2007).
Podobny vysledek pak vidime u mispercepce spankové efek-
tivity, kterd se zmirnila u pacienta s pozitivni hodnotou MI
pred terapii, a naopak se jesté vice zvysila u pacientt s pfesnou
percepci ¢i nadhodnocovanim SE pfed terapii. Podle nasich
vysledku se zd4, ze KBT vede k subjektivnimu nadhodnoco-
vani celkové doby spanku a spankové efektivity u pacientd,
ktefi uz pred terapii vykazuji tendenci k nadhodnocovani
celkové doby spanku, ¢i jeji presnou percepci.

Jednou z limitaci této studie je nizky poéet zafazenych
osob. I pfesto bylo mozné detekovat vyznamné zmény
sledovanych proménnych a nase vysledky jsou v souladu
s pfedchozimi studiemi. Za druhé, absence kontrolni skupiny
neumoznuje srovnat miru diskrepance a naruseni spanku
pacientt se zdravymi osobami, ¢i srovnat efekt KBT s jinou
kontrolni terapii. Za tfeti, pacienti se lisili v mnozstvi a typu
lékt uzivanych béhem terapie. Pro realizaci studie vSak ne-
bylo mozné zatadit dostatecny pocet pacientd bez medikace
vzhledem k tomu, ze metodou prvni volby lé¢by insomnie
v CR je stile farmakoterapie.

Zavér

Skupinova KBT vedla k vyznamnému snizeni zdvaznosti
pfiznakt insomnie a k signifikantnimu zvySeni celkové
kvality zivota pacienttl i pfes to, Ze po terapii nedoslo k pro-
dlouzeni objektivni ani subjektivni celkové doby spanku. Po
terapii doslo ke zméné spankové mispercepce smérem k sub-
jektivnimu nadhodnocovani celkové doby spanku a spinkové
efektivity. Podle vizudlni analyzy k této zméné mispercepce
doslo nejen u pacientd, ktefi podhodnocuji délku svého
spanku, ale i u téch, ktef{ ji vnimaji pomérné pfesné, ¢i ji do-
konce nadhodnocuji pted zac¢itkem terapie. Vysledky studie
naznacuji, Ze KBT ovliviiuje predev$im kvalitu Zivota pacienttl
a jejich subjektivni hodnoceni zadvaznosti insomnie nezavisle
na zméndach objektivnich spankovych parametrt.
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Priloha I: Dotaznik Kvality Zivota

V otdzce zakrouzkujte ¢islo odpovidajici vasemu pocitu.

1 = viibec ne / nikdy

2 =zfidka

3 =nékdy

4 = &asto nebo vétsinu ¢éasu
5 = velmi ¢asto / stéle

KdyZ vezmete v tivahu v§echny okolnosti, jak jste byl/a béhem minulého tydne spokojeny/a:

* se svou naladou? 1 2 3 4 5
* se svou praci? 1 2 3 4 5
* se zvladanim domacnosti? 1 2 3 4 5
* se svym spole¢enskym Zivotem? 1 2 3 4 5
* se vztahy ve své rodiné? 1 2 3 4 5
* s vyuZitim svého volného ¢asu? 1 2 3 4 5
* se svou schopnosti uplatnit se v dennim Zivoté? 1 2 3 4 5
* se svym sexualnim Zivotem (touha, zajem, vykon)? 1 2 3 4 5
* se svou finanéni situaci? 1 2 3 4 5
* se zpusobem Zivota nebo s bydlenim? 1 2 3 4 5
* s moznosti pohybu bez pocitt nejistoty, zavrati nebo pocitd na omdleni? 1 2 3 4 5
* se schopnosti pracovat nebo se vénovat koni¢kiim podle svych predstav? 1 2 3 4 5
« citil/a jste se béhem minulého tydne celkové dobre? 1 2 3 4 5
* se svymi léky? (Jestlize Zadné neuzivate, body preskrtnéte.) 1 2 3 4 5
« Jak byste hodnotil/a celkovou spokojenost se Zivotem béhem posledniho tydne? 1 2 3 4 5

Sectéte zakrouzkované body:
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