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Abstract

Background Shift workers are at an increased risk of developing sleep disorders. The standard therapy recom-
mended for sleep disorders is cognitive behavioural therapy for insomnia (CBT-I). Many of its interventions are based
on a regular sleep and wake rhythm, which is difficult to apply for shift workers. We have therefore developed a new
therapy manual specifically for shift workers (CBT-I-S), which should be more applicable to their needs. In particular, all
interventions that require regularity have been removed, and instead, interventions that address factors that proved
to be relevant to sleep in our preliminary study have been integrated. We now want to test this manual for its
effectiveness.

Methods A randomised controlled trial with N=142 will be conducted to compare two conditions: the newly
developed therapy manual will be carried out in the experimental group, while cognitive behavioural therapy

for insomnia will be employed in the standard group. Both treatments will be conducted online via MS Teams

in a group setting with seven sessions each. Data will be collected at three measurement points (pre, post, 6-month
follow-up) and analysed using linear mixed models. The study will investigate whether the two treatments have led
to significant improvements in total sleep time, sleep onset latency, subjective sleep quality and daytime sleepiness
in shift workers. It will also examine whether the new therapy manual is superior to standard therapy in shift workers
and whether these effects are stable.
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in shift workers.

Discussion \We assume that interventions designed to address depressive mood, anxiety, worry, rumination, dysfunc-
tional thought patterns and attitudes towards sleep will also improve sleep. If this is indeed the case, these interven-
tions could replace previous ones that require regularity. This could significantly improve the treatment of insomnia

Trial registration German Clinical Trials Registry DRKS DRKS00032086. Registered on August 16, 2023.
Keywords Insomnia, Shift workers, Efficacy study, CBT-I vs. a newly developed manual, Online group therapy

Introduction

Background and rationale {6}

The current state of research on the subject of sleep
or sleep disorders and their therapy is already well
advanced, see various textbooks and standard works (e.g.,
[1-6]). In most of these studies, however, shift workers
are explicitly excluded, even though this group in par-
ticular has an increased risk of sleep disorders. Reynolds
et al. [7] estimate the proportion of shift workers at 20%
of all employees, of whom 20-40% could suffer from clin-
ically relevant sleep disorders.

According to Nachreiner et al. [8], shift work leads to
a desynchronization of working time with both endog-
enous circadian and exogenous social rhythms resulting
into impairments in sleep, cognitive functions, perfor-
mance, and health, but also social impairments for those
affected and their social environment ([8], p. 204).

Costa [9] identified the effects of shift work on sleep as
a reduction in total sleep time by 2 to 4 h, an increase in
the proportion of REM and stage 2 sleep, which is per-
ceived as less restful, and more frequent and/or earlier
sleep interruptions, partly for social reasons, for example
to eat with the family. According to Seibt et al. [10], this
is not only due to chronobiology, but also to the more dif-
ficult sleeping conditions during the day, mainly due to
brightness and higher noise levels.

Sleep disorders in shift workers are listed in DSM-5 [11,
12] under 307.45, circadian rhythm disorder, shift work
type. According to Drake et al. [13], one of the following
criteria is present: insomnia and/or excessive sleepiness
associated with working hours that fall within the usual
sleep times.

The gold standard of insomnia treatment is CBT-I
(cognitive behavioural therapy for insomnia). It mainly
consists of psychoeducation, and cognitive restructur-
ing of dysfunctional assumptions about sleep as well
as training subjects in sleep hygiene, sleep restriction,
stimulus control, and relaxation, [7, 14]. However,
because these interventions require regular sleep and
wake times, they are not suitable for shiftworkers [7]. In
a meta-analysis [7], 10 studies were examined in which
the CBT-I was partly carried out in a slightly modified
form with shift workers. In some cases, however, very
specific target groups were used, such as firefighters

[15] or media workers [16]. Some of these stud-
ies require caution in interpreting the results, either
because of a very small sample size (e.g., N=19, [16]) or
because of small effects [17] or lacking a control group.
Sometimes non-psychological methods were used,
such as a sports programme [18]. Summarising the
results of studies of CBT-I in shift workers, Reynolds
et al. [7] conclude that although there is a reduction in
symptoms as a result of these interventions, on average
this reduction does not reach clinically significant lev-
els. They see this as evidence that the use of standard
CBT-1 is not appropriate for this target group.

Referring to the studies by Booker et al. [17] and Lee
et al. [19], Ito-Masui et al. [20] conclude that CBT-I
adapted to shift workers is effective. In their own study
[20], they conducted a blended online intervention con-
sisting of an adapted, app-supported, clinician-guided
therapy. Although the results showed statistically sig-
nificant improvements, they were only partially clini-
cally significant. In addition, they did not use a control
group design, and the sample consisted almost entirely
of female nurses, which raises issues about the generalis-
ability of the results.

The current state of research on the effectiveness
of CBT-I for shift workers is therefore limited or sug-
gests that previous approaches are not sufficiently effec-
tive. A recent study [21] shows very encouraging results
for a digital CBT-I adapted to shift workers, although it
was only tested on a waiting list control group. Another
recent study [22] differentiates between daytime and
night-time insomnia and has developed corresponding
treatment approaches that have also led to good effects.
Here, too, only a passive control group is used.

We will therefore conduct a study that takes these
points of criticism into account. The contents of the
manual used in this study were derived from a litera-
ture analysis and an own preliminary study that has not
yet been published. Interventions that require regularity
have been replaced. Alternative appointments in paral-
lel groups as well as missing appointments are possible.
In the latter case, for compensation subjects can read the
content themselves online or watch it as a video.

An exaggerated focus on disturbed sleep is a strong
supporting factor of the sleep disorder, which can lead
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to an intention to force falling asleep and thus prevent
falling asleep (attention-intention-effort pathway, [23]).
The newly developed manual for shift workers (CBT-I-
S) derives its therapeutic rationale from this model: The
focus of attention should be shifted away from (the dis-
turbed) sleep and, implicitly, sleep should be improved.
To this end, interventions are applied to other factors
influencing sleep that have been shown to be relevant
in our own preliminary study: depressed mood, anxi-
ety, worrying, rumination, dysfunctional thought pat-
terns and attitudes towards sleep. The interventions used
have their primary source in behavioural and positive
psychology.

In our preliminary study, attitudes to shift work were
another important factor affecting sleep. Cognitive
restructuring was used to help participants develop a
more positive attitude towards shift work.

Only interventions that have been tried and tested over
many years are used, but only from treatment manuals
for other disorders. For example: generalised anxiety [24],
depression [25, 26], rumination [27], and positive psy-
chology [28].

In addition, psychoeducational material was made
available on healthy sleep, sleep disorders and their treat-
ment [4—6, 29-31]. Information on shift work tolerance
[32-34] and tips for dealing with shift work [35] were
also included in the manual.

The use of these methods is not expected to cause
harm to the participants. On the contrary, it is expected
that these interventions will have greater positive effects
on shift workers than classical CBT-I, because they can
be better implemented for this target group.

The aim of the present study is to answer the following
research question: Can the new insomnia therapy devel-
oped for shift workers (CBT-I-S) improve the sleep of
shift workers?

Explanation for choice of comparators {6b}

As already mentioned above, studies conducted to date
using classic CBT-I methods have shown little effect on
shift workers. A literature analysis and our own as yet
unpublished study suggest that there are alternative fac-
tors maintaining sleep disorders in this group of people,
which suggest that an alternative treatment option would
be useful and more effective.

Objectives {7}

To test these hypotheses, a newly developed insomnia
treatment for shift workers (CBT-I-S) will be compared
with the classical treatment of sleep disorders (CBT-I).
The working hypothesis is that the experimental condi-
tion (CBT-I-S) will produce significant improvements
in total sleep time, sleep onset latency, subjective sleep
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quality and daytime sleepiness in shift workers. These
positive effects will be clearly superior to those of the
standard condition (CBT-I) and will remain stable for
6 months after the end of treatment.

Trial design {8}

The trial will be conducted in two parallel groups with
controlled randomised allocation of the same number of
subjects per group. The aim is to prove the superiority
of the newly developed therapy (CBT-I-S) over standard
therapy (CBT-I). Originally, an active control group was
planned to keep a sleep diary for the same time period
(8 weeks). Unfortunately, due to difficulties in recruiting
subjects, this group had to be cancelled.

Methods: participants, interventions,

and outcomes

Study setting {9}

Participants will be recruited in German-speaking coun-
tries, mainly Germany and Austria. Recruitment will
cover both urban and rural areas. The study is not limited
to specific occupations or sectors but includes all shift-
working occupational groups. Due to the nationwide
recruitment of subjects, treatments will be administered
in an online setting.

Eligibility criteria {10}

Included are people of all genders, aged 18 to 65, who
work shifts for at least 30 h a week and suffer from pri-
mary insomnia. We excluded people with pre-existing
physical conditions such as sleep apnoea, restless legs
syndrome or chronic pain. We also excluded people with
a history of mental disorders, namely severe affective or
anxiety disorders, acute substance abuse disorders, and
psychotic or schizo-affective disorders.

The assessment of the inclusion criteria by means of
interviews and the implementation of the interventions
will be carried out by psychology master students from
the University of Salzburg, who already have clinical
experience and have undergone specific training.

Interventions {11a}
Treatments in both conditions are delivered online by MS
Teams in groups of 12 people with one trainer per group.
Both conditions receive seven sessions over 7 weeks
of 90 min each. As a starting point, the CBT-I-S group
receives reading information material 1 week before the
first session. The standard CBT-I condition starts keep-
ing a sleep diary 1 week before the first session.

The implementation will start when enough par-
ticipants have been found for two parallel groups per
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condition, to be able to take an alternative appointment
in the parallel group in case of scheduling problems.

CBT-I-S (experimental condition)

This group will receive psychoeducation 1 week in
advance as self-study reading material. The sessions will
have the following contents:

1. Introduction, discussion of reading material, deri-
vation of the therapeutic rationale, attitude to shift
work

2. Tips for shift work, positive activities, relaxation,

daily structure

Problem solving, acceptance, resource orientation

(Depressive) rumination

Fear/anxiety/worry

Mood

Conclusion: exchange of experiences, emergency Kkit,

farewell

[4—6, 17, 25-35]

N oG

CBT-I (standard condition)

From 1 week before the first session until the last session,
this group keeps a sleep diary. Session 1 to 7 will have the
following contents:

1. Introduction, psychoeducation, relaxation

2. Introduction of sleep restriction, calculation of sleep
window

3. Deepen sleep restriction, repeat relaxation

4. Stimulus control

5. Sleep hygiene

6. cognitive restructuring

7. Exchange of experiences, sleep protocols, relapse

prevention, farewell
[14, 29-31, 36, 37]

Sleep restriction is not easy to implement for shift
workers, but should nevertheless be applied in the stand-
ard group, in a slightly adapted form: The reduction of
total time in bed to total sleep time is emphasised as the
main effective factor. In order not to jeopardise the com-
pliance of shift workers, less emphasis is placed on the
regularity of the sleep window.

{11b}

The interventions will be stopped or modified if, con-
trary to expectations, the trainers notice a deterioration
in individual participants during the sessions, or if par-
ticipants contact the study management with complaints.
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{11¢}

Participants are motivated to take an active part in the
sessions. Attendance is monitored through homework,
which is discussed during the sessions, and through the
trainers’ assessment of participation in the group.

{11d}

During the course of therapy, subjects should not
receive any other treatment for sleep disorders. If
someone is in therapy for other reasons, they may not
need to be excluded. This must be assessed on an indi-
vidual basis. Occasional use of sleeping pills is allowed.

Outcomes {12}

The primary outcome is improvement in the following
key sleep variables: total sleep time, sleep onset latency,
subjective sleep quality and daytime sleepiness. We also
want to measure the severity of the sleep disorder.

Secondary outcomes are improvements in depressive
mood and anxiety, dysfunctional sleep attitudes, and
cognitive and physiological arousal.

Data will be collected at three time points: before
starting treatment, at its end and 6 months later as a
follow-up. We will compare group means between
groups and within groups at each time point. Since we
will have multiple primary outcomes over multiple time
points, we will adjust the a-level using a Bonferroni
correction.

The magnitude of the differences, especially in the
pre-post comparisons, should not only be statistically,
but also clinically significant. This means, for example,
that subjects no longer meet the criteria for a sleep dis-
order (DSM-5, [11]) after treatment.

Participant timeline {13}

See the participant timeline in Fig. 1. The period
between ¢; and ¢, is 8 weeks, and the period between ¢,
and ¢ is 6 months.

Sample size {14}

To determine the required sample size, a power estima-
tion was carried out with G*Power [38]: ANOVA with
repeated measures and within-between interactions, 2
groups and 3 measurement times, small expected effect
0.1, desired power of 0.80 (1-B), p=0.01 (4 outcome
variables), correlation among repeated measures 0.7
results in a total sample size of N=142.

Recuitment {15}

We use a number of strategies to achieve the target
sample size: We contact companies with shift work by
email and ask them to forward our call for participation
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Study period

Time point -t; |0 t1

t2

t3

Enrolment

Acquisition X
(Companies and physicians via email and
phone; social media, printed flyers)

Informed consent (on the website of the | x
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study)

Pre-Screening

exclusion criteria including ISI)

(short online-questionnaire on in- and

Selection

(online-Interviews: SIS-D-5, Mini-DIPS)

Admission and randomized group
allocation

Interventions

Experimental group

Standard group

Active control group

A
il

Assessments:

PSQJ, ESS, ISI, HADS-D, MZS, PSAS, own
item on attitudes towards shift work

Pre

Post

Follow-up

Fig. 1 Participant timeline

to their employees. As there has been little response so
far to this strategy, we are now increasingly using tele-
phone contact. We are also mailing to several thousand
doctors in Germany and Austria: General practition-
ers, psychiatrists, and occupational physicians. Some of
them have asked for printed flyers.

The study will also be promoted through social media
(Facebook, Instagram). Printed flyers will also be distrib-
uted (pharmacies, personal contacts, etc.). The fact that
participants will receive free treatment for their sleep
problems does not seem to be enough of an incentive.
That is why we are now offering a financial compensation
of 50 euros per participant. We hope to get more feed-
back on this.

Methods: assignment of interventions (for
controlled trials)

Allocation {16a-c}

To randomly assign subjects to groups, participants will
be numbered consecutively by the study management
in the order of their enrolment. The trainers use a com-
puter-generated random number sequence and match
these numbers to the participants’ sequential number
sequence. The final allocation of participants to condi-
tions is made by the study management.

There is allocation concealment, as only number
sequences are used in the allocation process, and no
one is able to assign a name to a number.

Blinding {17a-b}
There is no blinding. Both trainers and participants
know which group they are in.

Methods: data collection, management,

and analysis

Data collection methods {18a}

The data collection is done online to avoid the influ-
ence of the evaluators. As we primarily use self-report
questionnaires, socially desirable responses cannot be
excluded. An attempt is made to minimise this bias by
providing appropriate information in the questionnaire
instructions. Missing data are avoided by making all
questions mandatory.

Below is a description of the integrated question-
naires according to primary and secondary outcomes.
The interpretation of Cronbach’s alpha values follows
George and Mallery [39].
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Primary outcomes

— PSQI: Pittsburgh Sleep Quality Index [40, 41]. This
questionnaire measures sleep onset latency, total
sleep time and subjective sleep quality. The re-test
reliability is good, r=0.82-0.89 [40], Cronbach’s «a
is also good with a value of 0.80 [41], the diagnostic
validity is over 80% (sensitivity) or between 83 and
87% (specificity; quoted from [40]). So it can also be
considered good.

— ESS: Epworth Sleepiness Scale [42], to measure
daytime sleepiness. Cronbach’s a is acceptable to
good with values between 0.73 and 0.88. Accord-
ing to Kendzerska et al. [43], re-test reliability is
only described as good by one study with a value of
r=0.82, other studies found lower values. In their
meta-analysis, Kendzerska et al. [43] found medium
validity.

— ISI: Insomnia Severity Index [44], to assess severity of
sleep disorder. According to [45], quality criteria are
overall acceptable to good: Cronbach’s a=0.74—0.78.
In the opinion of these authors, further findings on
concurrent validity and reliability are evidence that it
is a valid and sensitive instrument.

Secondary outcomes

— HADS-D: Hospital Anxiety and Depression Scale
[46] to measure anxiety and depressive mood. Test
quality criteria are predominantly good: Internal con-
sistency: Cronbach’s alpha, patient sample a=0.80
(anxiety), a=0.81 (depression). Re-test reliability:
r=0.69-0.89 (anxiety) or r=0.85 (depression). Con-
vergent validity: r=0.54—0.77 [46, 47].

— MZS: Dysfunctional sleep attitudes (Opinions
about sleep questionnaire, based on the Dysfunc-
tional Beliefs and Attitudes about Sleep, DBAS-16;
[48]), measures dysfunctional and irrational beliefs
about sleep. Weingartz and Pillmann [48] state that
the internal consistency is good, with a Cronbach’s
alpha=0.87, and they describe the validity and reli-
ability as sufficient to good.

— DPSAS: Pre-Sleep Arousal Scale [49]. Measures cogni-
tive and physiological arousal in the 2 h before fall-
ing asleep. In a doctoral thesis by Vochem [50], the
internal consistency is described with reference to
the original [51] as follows “..for healthy sleepers on
the physical arousal subscale as good (0.84) and on
the cognitive arousal subscale as questionable (0.67),
“for insomnia patients as acceptable (0.76) and good
(0.81)7 ([50], p. 47). Retest reliability (3 weeks) is
reported by the original authors [51] as r=0.72 for
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the cognitive subscale and r=0.76 for the somatic
subscale.

— Own item: “Do you like working shifts?” to measure
attitudes towards shift work.

{18b}

In order to keep the dropout rate low, the trainers have to
emphasise the importance of data collection in the group
sessions. The subjects are first reminded of the measure-
ment times by e-mail. If this is not sufficient, a phone call
follows. The offer to take part in the most effective ther-
apy after data collection is intended to provide an incen-
tive to take part in the follow-up measurement. A further
incentive for participants not to drop out of the study or
the data collection prematurely is the 50 Euro compensa-
tion for effort, which will only be paid out at the end of
the study.

Data management {19}

As the data is collected online, no data entry is required.
The subjects have already defined a subject code for
themselves at the pre-screening stage, following precise
instructions. This consists of the first letter of the moth-
er’s first name, the first letter of the mother’s maiden
name and the day of the mother’s birthday. This code is
used to store and process the data. After pre-screening,
no further names are stored with the data. The data will
be collected using LimeSurvey and only exported to SPSS
in pseudonymised form for processing.

Data quality is promoted through plausibility checks:
For each variable, it is checked whether the participants’
answers are within a plausible range.

The raw data is stored both in LimeSurvey and in an
exported SPSS file. In addition to a local PC, the pro-
cessed data is stored on an external hard drive as a
backup. The required retention period is 7 years.

Statistical methods {20 a-c}
For analysing primary and secondary outcomes, we will
use linear mixed-models:

We will make within-subject comparisons of the pri-
mary and secondary outcomes at the three time points
before and after treatment and at follow-up. We will also
make between-subject comparisons, i.e., a comparison of
the three conditions at the three time points.

Mediator and moderator analyses of the moderation
and mediation of the outcomes: No hypotheses about
mediators and moderators will be formulated. These
analyses are purely exploratory.

We expect low attrition at the post-measurement, but
somewhat higher at the follow-up measurement. Individ-
uals who did not complete the post-measurement will be
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excluded. Those who did not complete only the follow-
up may be included in the pre-post comparison but must
be excluded from the calculations of the stability of the
effects. Depending on their number, it may be necessary
to analyse whether they represent a group with specific
characteristics. As no post- or follow-up data is expected
to be available from the dropouts, an intention-to-treat
analysis is not possible. Instead, a per-protocol analysis
will be conducted with all participants who were present
in at least 4 sessions.

Methods: monitoring

Data monitoring {21a-b}

We will not set up a Data Monitoring Committee (DMC)
as we consider the risks to participants in this study to
be minimal. Should any problems arise during the study,
participants should contact their trainer or the study
management. Based on these reports, the study manage-
ment will decide whether the study should be modified
or cancelled. The final decision will be made by the pro-
ject supervisor. A formal interim analysis is not planned.

Harms {22, 30}
Participants are asked to report any problems or impair-
ments they experience as a result of the study to the
trainer in their group or directly to the study manage-
ment. They will be collected and, if necessary, discussed
with the project supervisor.

We do not expect any harm to the participants. Should
a negative development nevertheless occur in the course
of the treatment, we will provide ancillary as well as post-
trial care: We will work out possible solutions with the
participants and, if necessary, offer alternative treatment
options and appropriate contacts.

Auditing {23}

During the delivery of treatment, the trainers are super-
vised separately according to the conditions. Supervision
is provided by two experienced therapists who are inde-
pendent of the trial management and sponsor.

Protocol amendments {25}

An amendment to the protocol was submitted on 21
October 2023 to the Ethics Committee of the Paris-
Lodron University of Salzburg to approve the cancella-
tion of the control group and the payment of 50 Euro per
participant. No further significant changes to the study
protocol are expected. Therefore, there are no plans to
communicate such changes to relevant parties.

Confidentiality {27}
Personal information is collected, stored, and processed
in a pseudonymous manner. Participants are helped to
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create their MS Teams account so that only their first
name, not their last name, is visible to other participants.
At the treatment’s beginning the trainers emphasise the
need for confidentiality within the groups. Everyone
involved in the project has signed a declaration of con-
fidentiality regarding any personal information they
become aware of.

Dissemination policy {31 a-c, 33}
This study is part of a PhD project. It is therefore
expected that the results of the study will be published in
2-3 papers in scientific journals. Participants can receive
the results by e-mail on request.

The main authors of the study results are Tanja Griin-
berger (study management), Anton-Rupert-Laireiter
(main supervisor), Manuel Schabus (co-supervisor), and
Christopher Hohn.

It is not planned to use professional authors.

There are no plans for granting public access to the full
protocol, participant-level data or statistical code. How-
ever, these data can be provided by the corresponding
author upon request.

As this is a psychological therapy study, no biological
samples will be collected. Accordingly, there are no plans
to collect or store them.

Discussion

Strengths

The study design differs in many ways from other studies
on shift work and sleep. First and foremost, the planned
sample size of N=142 will give the results more statisti-
cal power and thus significance. Due to the online imple-
mentation, the acquisition of participants does not have
to be limited to the geographical area around the Univer-
sity of Salzburg but can be extended to the entire Ger-
man-speaking area. In addition, all occupational groups
with shift work are included, not just one occupational
group, as is the case in many studies. This means that the
results can be generalised to all shift workers.

Another strength is the design with two parallel
groups: experimental and standard. The effectiveness of
the new protocol can be directly compared with standard
treatment. The applicability for shift workers and their
acceptance can also be determined with this experimen-
tal design (drop-outs). Due to the difficulty of recruiting
participants, there are several weeks between enrolment
and the start of therapy for some participants. Although
we do not have an explicit control group, we can still
use the ISI data (pre-screening vs. pre-measurement) to
check whether there has been spontaneous improvement
without intervention.
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The development of a specific manual can also be seen
as a strength of this trail. Based on literature and the
results of a preliminary study, factors that have a sig-
nificant impact on the sleep of shift workers have been
identified. Appropriate interventions were then selected
and adapted. All interventions that had to do with regular
schedules were removed in order not to jeopardise par-
ticipant compliance.

However, what is innovative about this treatment man-
ual is the implicit rationale for improving sleep. It is well
known that an excessive focus on sleep disturbance can
perpetuate the sleep disorder. However, most insomnia
therapies focus on the disturbed sleep, thereby increas-
ing the focus on the problem. In our manual, sleep is
improved by reducing worry, anxiety, depressive rumina-
tion, etc. From the start of therapy, participants under-
stand the key to better sleep: do not think about it and do
not try to influence sleep.

Limitations

A limitation of this study is that it is an online-only
study. This decision was made under the impression of
the corona pandemic, but also for purely practical rea-
sons: 142 shift workers with sleep disorders are prob-
ably difficult to find in the Salzburg area, and face-to-face
appointments plus travel could become a problem for
shift workers. By opting for online delivery, we can
extend the recruitment process nationally and save par-
ticipants travel time.

However, there is a risk that less group cohesion will
develop in this setting, especially if people come from
completely different regions (e.g., North Rhine-West-
phalia/Germany vs. Vorarlberg/Austria). There could be
mentality and language problems here. The trainers are
prepared for this during their training.

The inclusion of different professional groups has not
only advantages. It is possible that the severity of the
sleep disorder or the exact, individual symptoms differ
between professions. An example is the police and fire
services (sometimes traumatising) compared to manu-
facturing jobs (monotonous). This could affect both
group dynamics and the effectiveness of therapy. The
data need to be used to check whether subgroups need to
be formed here.

Another limitation is the fact that the therapies are car-
ried out by trained students. It would of course be better
to use experienced psychotherapists with additional, spe-
cific training in sleep disorders. Unfortunately, this is not
possible for financial reasons.

Trial status
Protocol version 2, October 21, 2023.
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Recruitment of participants began on July 13, 2023, and
is expected to be completed by the end of the year.

Appendix
Informed consent materials {32}, see also study website
[52].

Abbreviations

CBTH Cognitive behavioural therapy for insomnia

CBT-I-S Cognitive behavioural therapy for insomnia in shift workers
REM Rapid eye movement (sleep stage)

DSM-5 Diagnostic and Statistical Manual of Mental Disorders
psQl Pittsburgh Sleep Quality Index

ESS Epworth Sleepiness Scale

IS Insomnia Severity Index

HADS-D  Hospital Anxiety and Depression Scale

MZS "Meinungen-zum-Schlaf-Fragebogen”

DBAS-16  Dysfunctional Beliefs and Attitudes about Sleep

PSAS Pre-Sleep Arousal Scale
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