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Abstract
Background: Sleep disturbances areammon health problem. New and more accessible
alternatives are needed to improve the availabilitgysychological treatments for insomnia.
Objective: The aim of the present study was to investigatestfects of a self-help Acceptance and
Commitment Therapy-based web-intervention for siispurbances.
Method: ParticipantsNi=86) reporting symptoms of insomnia were randorsbkigned to an
Internet-delivered ACT (IACT, n=43) or a controlnzbtion (WLC, n=40) and assessed with
standardized self-report measures related to $IS€PBNSQ, ESS, DBAS), psychological
symptoms (BDI-Il, SCL-90), life satisfaction, andCA-related processes (AAQ-2, FFMQ, and
WBSI) at pre- and post-measurement, and at 6-nfotidw-up (IACT group only). Participants in
the study condition received a 6-week Internetrugetion based on the processes of ACT,
enhanced with weekly automated email-based remsnéier therapist support was offered during
the intervention.
Results: Hierarchical linear modeling analysis showed sigaiit differences between the
treatment and the control group in sleep quality daration (BNSQ), sleep-related dysfunctional
cognitions (DBAS), and severity of depressive syon (BDI-II) from Pre to Post-measurement in
favor of the intervention group. The interventidrowed also significant positive impact on thought
suppression (WBSI), but no effect on general pshdical flexibility and mindfulness. The
between group effect sizes at Post were moderatamail d = 0.21-0.53). In the IACT group,
changes achieved in sleep quality and duration pgym measures and suppression of thoughts
during the intervention were maintained during@hmonth follow-up period.
Conclusions: We conclude that unguided Internet-delivered Ataepe and Commitment Therapy
can be effective in treating symptoms of insommid affers a useful addition to existing treatment

options.
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INTRODUCTION

Complaints of insomnia, such as difficulty in falj asleep and in maintaining sleep, waking up too
early or non-restorative sleep are highly preval#ns estimated that about 30% of the population
report symptoms of insomnia, and about 10% meetdthgnostic criteria for insomnia disorder
(Mai & Buyesse, 2008). The long-term effects ofepleloss and sleep-related disorders are
associated with a range of adverse health consegsemcluding both psychiatric and chronic
medical conditions such as depression, hypertensibabetes, and obesity (e.g., van Mill,
Hoogendijk, Vogelzangs, van Dyck, & Penninx, 2010).

Despite the high prevalence of insomnia and slésgraers, only a minority of
persons suffering from this detrimental conditioe &eated (e.g., Morin, LeBlanc, Daley,

Gregoire, & Mérette, 2006). One of the most effection-pharmacological treatments for
insomnia is Cognitive Behavior Therapy (e.g., Mp2604; Morin et al. 2006), which has been
found effective in both the short and long term &bdka, Komada, & Inoue, 2011) and in group
format (Blom et al., 2015; Koffel, Koffel, & Gehrma2015), indicating medium to large effect
sizes both at treatment end and follow-up. Inted&dtvered CBT for insomnia (CBT-I) has proved
effective and acceptable in different populatiomg(Zacharie, Lyby, Ritterband, & O’'Toole,
2016).

Typically, a CBT-I intervention consist of weeklgssions over 6-8 weeks and
includes several stimulus control instructions .(slgep only in the bedroom, leave the bed when
awake for approximately 10-20 min), sleep reswittnstructions (e.g. establish a fixed wake time
and decrease sleep opportunities) and sleep hygistnactions (e.g., do not try to fall asleep, idvo

excessive liquids and alcohol in the evenings)th@se, stimulus control therapy is considered as



the first-line intervention (Pigeon & Perlis, 2008)so, interventions such as relaxation training,
phototherapy and cognitive therapy could be indluidethe treatment. Recently, research suggests
that the nighttime and daytime symptoms of insonmmight be maintained, and even exacerbated,
by various psychological mechanisms and factonssglan-Frojmark, Harvey, Norell-Clarke, &
Linton, 2012). Monitoring one’s body sensationsingithe daytime may lead to rumination and
maintain the insomnia. Recent findings also ingi¢htit rumination and worry might be central
processes in insomnia, predicting increased slestprdance (Mc Gowan, Behar & Luhmann,

2016; Sunnhed & Jansson-Frojmark, 2014); therefoterventions targeting worry and rumination
are warranted. Acceptance and mindfulness-basen/enttions offer adaptive ways of working

with unhelpful beliefs, worry and rumination assted with daytime and nocturnal symptoms of
insomnia. One treatment approach applying mind&gnacceptance and value-based techniques is
Acceptance and Commitment Therapy (ACT,; Hayes,satih & Wilson, 2012).

Several studies have found ACT to be an effectvdikely to be effective, form of
treatment for a wide range of psychological dismde.g., A-Tjak, Davis, Morina, Powers, Smits,
& Emmelkamp, 2015; Ruiz, 2010, 2012). Self-hel@atneents based on ACT are emerging,
including Internet-based treatments and mobileiegibns for a number of health and mental
health concerns (e.g., French, Golijani-Moghadda®c&réder, 2017). ACT-based Internet-
delivered treatments have been developed for ahmain (Buhrman, Skoglund, Husell, Bergstrom,
Gordh et al., 2013; Trompetter, Bohlmeijer, Veel@&chreurs, 2015), fiboromyalgia (Ljottson,
Atterlof, Lagerlof, Andersson, Jerneldv et al.12]) tinnitus (Hesser, Gustafsson, Lundén,
Henrikson, Fattahi et al., 2012), depression (L&ppan, Granlund, Siltanen, Ahonen, Vitikainen,
Tolvanen, & Lappalainen 2014; Lappalainen, Larig@anas-Kukkonen, & Tolvanen, 2015), well-
being of university students (Levin, Pistorellogfes, and Hayes, 2014; Rasanen, Lappalainen,
Muotka, Tolvanen, & Lappalainen, 2016), social atxiYuen, Herbert, Forman, Goetter, Comer,

& Bradley, 2013), smoking cessation (Jones, Heffarcer, Wyszynski, Vilardaga, & Bricker,



2015) and physical activity (Moffitt & Mohr, 2015However, only a few studies have investigated
the use of ACT to treat sleeping difficulties. B&KDO'Brien (2013) and Baik (2015) have provided
preliminary data on the acceptability and effeate®s of ACT for treating insomnia. A pilot study
by Akerlund, Bolanowski and Lundh (2004) of an A@iBpired group treatment protocol has also
yielded promising results. Recently, Zetterqvishle{2018) evaluated an acceptance-based
behavioral group treatment for insomnia for pasesith longstanding pain. Results showed
significant improvements in most outcomes at pasdtiment and results were maintained at follow-
up.

Dalrymple et al. (2010) described how principleA&fT can be integrated in CBT-,
suggesting that this approach would be particulaskful for those who do not benefit from CBT-I.
According to Dalrymple et al. (2010), ACT may befus for the treatment of insomnia by, for
instance, increasing willingness to let go of tgytn control sleep. Although, some intervention
methods are similar in CBT-I and ACT, compared BT&, ACT is a more process- or principle-
based form on CBT, focused on increasing psychoébdiexibility skills, and uses acceptance,
mindfulness and behavioral activation techniqué® dlinical model of ACT is typically described
in six main processes: identification of valuedueabased actions, mindfulness, acceptance,
defusion and contextual view of self. In additidrerapists applying ACT-principles try to keep
away from giving direct instructions, and insteagsiexperiential and mindfulness exercises, and
different defusion techniques (Hayes, Villatte, ice& Hildebrant, 2011).

Inspired by the above-mentioned studies, we ingastd whether an unsupported, Internet-
delivered ACT approach would have an impact orresstcaused by impaired sleep. An
unsupported web-based intervention for sleep diaiwces would be a cost-effective and valuable
tool which could easily be disseminated to a lasgetience. The current study includes also
participants with subthreshold insomnia. It hasnb@eognized that much research on insomnia is

performed in highly selected patient samples wiieimot reflect ‘real-world’ patients. It is



important to include ‘real world’ patients sincemyaof them do have physical and psychiatric co-
morbidity (Van Straten and Cuijpers, 2009).

Our hypothesis was that Internet-delivered ACT ttresnt combined with automatic
email-based reminders would significantly impaca fherceived severity of insomnia and scores
across a range of additional symptom and processunes. Given the likelihood that ACT is an
effective treatment for depression and anxiety, #redcorrelations found between insomnia and
diverse psychological disorders, we expected thervantion to increase not only sleep quality,
sleep-related dysfunctional cognitions about sleepalso psychological and somatic symptoms
among the study participants. Therefore, we ingastid whether a self-help Internet-delivered
treatment based on the principles of ACT would haymsitive impact on symptoms of insomnia,
psychological and physiological symptoms, and ostréssing thoughts related to insomnia as
measured by instruments assessing psychologicabifiey, mindfulness, and thought suppression.
Considering that personal therapist contact wasnohided, we hypothesized that the intervention
effect size compared to a no-treatment control,ldvd»e small to moderate. This assumption was
based on the earlier findings indicating that treaits offered with therapist support yield better
results in the form of larger effect sizes thamyfautomated web-based treatments (e.g., Johansson

& Andersson, 2012).

METHOD

Participants

The study was conducted between October and Nove2Mi&. Advertisements for
volunteers were placed in local newspapers initiesof XXX and XXX, XXX. The
advertisements stated that we were looking fonviddials suffering from sleep difficulties. Adults
aged 18 or older reporting sleep difficulties weligible for the study if they met the following

criteria: 1) at least subthreshold insomnia (tetalre of at least 8 on the Insomnia Severity Index



(ISl; Bastien, Vallieres, & Morin, 2001), 2) accdasdnternet/email, 3) no lengthy breaks (such as
trips lasting longer than one week) during therwveation, 4) access to a telephone, 5) no current
psychological or other treatment for sleep disad@rXXX as native language. In total, 122
individuals contacted the XXX Clinic at the XXX #XX, XXX of XXX via telephone or email,
and were screened through a structured telephosiew conducted by two research assistants.
As result of the screening, 14 of the persons sedid not fulfil the eligibility and thus were
excluded from the study. A further 22 eligible pmrs were not included in the study because we
were unable to organize the measurements to aétimberested in participating in it. Hence, the
final number of participants was 86 (n = 86). Rgrants were randomly assigned to either the
Internet intervention (IACT, n = 43) or the Waitlondition (Control, n = 43) using simple

randomization method and a randomizing tool (httwsw.random.org/lists/). A person not

involved in the study performed the randomizat®re-measurement packages, including
information about the study as well as an inforroedsent form, were sent to all participants by
regular mail. Three participants (7% out of 43)ha control condition did not return the pre-
measurement package, and thus the final numbart€ipants in the study at the pre-measurement
stage was 83 (IACT, n = 43; WLC, n = 40). All randiaed participants who had returned the pre-
measurement package and for whom a signed infoomresent was obtainedere included in the
analyses (n = 83). The flow diagram is presentdeigare 1. The wait-list controls were offered the
same self-help program after the control periogd{moeasurement).

The study was carried out in accordance with theeGd Ethics of the World Medical Association
(Declaration of Helsinki). The study was approvgdhe Ethical Committee at the XXX of XXX,
XXX. The RCT guidelines were followed throughou¢ tstudy, however, the trial was not

registered in the ClinicalTrials.gov Protocol Régigon.

Figure 1 in here



At pre-assessment, participants were asked for geaphic information including
medication and earlier treatment for sleeping pold. Participant characteristics are presented in
Table 1. The mean age for all participants wase&8g/(range 22-79). The groups showed a
statistically significant gender difference (chuage 4.31, df = 1, p = 0.043). In the intervention
group, females were in the majority (females, 748%les, 26%), whereas both sexes were more
equally represented in the WLC condition: femal@%xompared to males 47%. No other
significant differences were observed between thags at baseline regarding the demographic
and relevant outcome variables (variables are thexttater). Nearly 60% of all participants were
highly educated (IACT, 61%; WLC, 56%). 35% of thafcipants had previously been treated for
sleeping problems. Half of the participants (45%)ewsing sleep medication. In the initial
telephone assessment interview, severity of insarwais assessed with the Insomnia Severity
Index (IS1). Participants’ ISI total scores indiedtmoderate severity of clinical insomnia in both
groups at pre-measurement (M = 16.96,=4.12, n = 83; ISI = 15-21 considered as clinical
insomnia of moderate severity, see measures). Bas&sll, 71% of the participants reported
moderate or severe insomnia (Table 1). As measaw¢de BDI-II, 35 % of all participants
(n=29/83) reported at least mild depression (IAGF, 40 %; WLC, n = 30 %).

Table 1 in here

Procedure

Participants were asked to complete questionnatrgse and post-treatment (IACT,
Control) and at 6-month follow-up (IACT). The pregt comparison investigated whether the self-
help IACT intervention had been effective in comgamn to the no-treatment control condition
(Control). The 6-month follow-up studied the mairdace of the intervention effects in the IACT
group only. At pre-measurement, participants resithe questionnaires via regular mail and
returned them along with the informed consent fovithen the measurement package had been

received by the researchers, participants in tteevantion group were provided with a URL to the



program, including user name and password, andiegtaaccess to the self-help program on the
Internet. The post-measurement was conducted 7 sve&r the start of the intervention. The

measurement package was sent to participants ljaregail and they were asked to fill it in and

bring it to the final interview. The aim of the &hin-person interview conducted after the post-
measurement was to obtain information about howaqgaants experienced the program. The IACT
participants were contacted at the 6-month follgw-and asked to complete the same
guestionnaires again. Control participants wereergiaccess to the program following the post-

assessment but no follow-up data were collected.

| ntervention

The structure and the basic model of the intereentivas based on our earlier web-based
interventions that have showed low drop-outs anadgadherence to our IACT online programs
(xxx et al., xx; xxx et al. xx). The 6-week longtérnet intervention (Table 2) was implemented
using a website that did not include any interactlements or individual tailoring. There was no
tracking or monitoring in terms of whether usertually completed the tasks they were provided.
No email, telephone or any other personal suppas @ffered during the intervention. Instead, two
email-based automated reminders were sent everk. weshort page of information (300 words)

including 12 sleep hygiene and behavioural instonst was available in the web-program: sleep
hygiene instructions (e.g., get up at same timeach day), two stimulus control instructions (e.g.,
leave the bedroom/bed when awake for approximd@i20 min; Pigeon & Perlis, 2008), and three
ACT-based instructions (e.g., pay attention to tiae routines possibly affecting your sleep and,
for example, take a break and practice mindfulne$ge intervention program comprised 6

modules, based on the processes of ACT (Hayes 2082). Each module — which was instructed
to be processed within a week — included text, egpgal audio exercises (n = 11) and video clips

(n = 6) aiming at enhancing mindfulness and acecegtaskills, psychological flexibility and



10

commitment towards value-based actions. The firstute introduced values and value-based
actions, inviting participants to shift their foctrem struggling with their sleeplessness and {slee
monster” to what is truly meaningful for them ifieli and encouraging them to take actions and
make behavioural changes in line with their valaad goals. The second week was devoted to
teaching participants mindfulness, the ability tondfully observe their unwanted thoughts,
feelings, and sensations, without becoming entangteor judging them. This was done, for
instance, by introducing audio exercises sucliMaxiful Breathingor Mindful Sitting The third
week’s theme was cognitive defusion which refershi ability to see thoughts and feelings for
what they are: just thoughts and emotions, andtiogea distance to them, rather than becoming
overly fused with them or letting them take contiebr this purpose, exercises suchLabelling
Thoughtsor Observing the Stream of Thoughtsre deployed. The fourth week focused on Self-as-
Context, introducing the observer stance usinginstance, th©bserver exercisd-inally, the goal

of the fifth week was to promote an attitude ofegance via a range of exercises guiding the
participants to adopt a more accepting attitudeatds distressing thoughts. Th& énodule
summed up the whole program. Table 2 presentsed dwerview of the ACT themes used in the

program.

Table 2 here

Each week, participants were instructed to compee ACT-based module and related exercises,
before moving forward to the next module the follogvweek. They were also advised to fill in an
online sleep diary with nine questions each daynduthe first and the last week of the study.
Participants were also asked to comment on the lwessignments and the experiences gained
from them and write their comments in a space pievion the Internet platform. They did not

receive any feedback on their comments and refilestiEach week, two email-based automated
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reminders were sent out to the participants. Tte¢ feminder was sent to notify participants that
they could now access the next module, and thenseceminder was sent to motivate users to
persevere in implementing the strategies learnedeXample of a reminder is given below (Week

2, Reminder 2):

Dear User, we hope that you have successfully aetegblithe second week’s task. This is a polite
reminder to practice the skills that you have lgaifry the exercises out and apply them in your

daily life.
We'll be in touch next week!
Sleep study team

The ACT-based self-help program was developed bydkearch team at the XXX of XXX, XXX
of XXX, while the technical design and implemerdatof the program was the responsibility of the

research group from the XXX of XXX, XXX of XXX.

M easur es

Main outcome measure
The Basic Nordic Sleep Questionnaire (BNSQ; Panti®eGislason 1995) was used

as main outcome measure to assess sleep quadiy, duration during the night, sleep and waking
time, daytime drowsiness and snoring. The BNSQ 25-&tem self-report measure in which each
item is rated on a 5-point Likert scale from 1 (@ewr less than once per month) to 5 (every night
or almost every night) showing on how many nigtag&per week an individual experiences sleep-
related distress. The total score ranges from35tddigher scores indicate poorer quality of sleep,

fatigue, or more severe snoring and interruptedthieg.

Secondary outcome measur es
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The Insomnia Severity Index (ISI; Bastien, Vallgré& Morin, 2001) was mainly
used for screening purposes and to provide a daawdi index of sleep severity symptoms. To be
included in the study, a total ISI score of at téasvas required. The ISl is a self-report inventor
measuring current symptoms of insomnia. This 7-israle measures the perceived severity of
insomnia symptoms, distress, and daytime impairmgath item is rated on a five-point scale
ranging from O to 4. The total score ranges fref@8) where 0—7 indicate no clinically significant
insomnia, 8-14 subthreshold insomnia, 15-21 cliniceomnia of moderate severity, and 22—-28
severe clinical insomnia.

Sleeping difficulties were also assessed by thedefwSleepiness Scale (ESS), which
is a self-administrated eight-item questionnairen($, 1991) measuring the level of sleepiness
during the daytime (Johns, 1991). Each item hag f@sponse options estimating how the
individual inadvertently dozes off when engagedadtivities involving low levels of stimulation (O-
3; would never doze, slight chance of dozing, matteichance of dozing and high chance of
dozing). The total score ranges from 0-24. ESSescgreater than 16 indicate a high level of
daytime sleepiness. The ESS has proven to be leskeda internally consistent according to Johns
(1991).

The Dysfunctional Beliefs and Attitudes about Sleggale (DBAS) developed by
Morin & Espie (2003) is an instrument that discmaties individuals with insomnia from normal
sleepers. The DBAS measure dysfunctional beliet$ atitudes about sleep and comprises 16
guestions to be answered on a Likert scale fromIDt(0=Strongly Disagree, 10=Strongly Agree).
High scores indicate a greater number of dysfunetidoeliefs and attitudes about sleep. The
maximum score is 160.

Participants’ insomnia symptoms were assesseddhraisleep diary consisting of

nine questions about the amount and quality ofs{edy., At what time did you go to bed? Did you
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get enough sleep?). Participants kept the sleep diaing the first and the last week of the
intervention.

Depressive symptoms were measured by the Beck Bsprelnventory (BDI-11);

Beck, Steer, & Brown, 2004), which comprises 21sfjoas on depressive symptoms and their
severity. The scale ranges from 0-63, where sadrés13 indicate no or few depressive
symptoms, 14-19 mild depression, 20—-28 moderateedgipn and 29-63 severe depression). The
BDI-1l has been shown to have reliability and validn both nonclinical and clinical populations
and high internal consistency (Cronbach’s algh®2; Segal, Coolidge, Cahill, & O'Riley, 2008).

Psychological and physiological symptoms were asskwith the Symptom
Checklist 90 (SCL-90; Holi, Sammallahti, & Ahlbert98), which is a self-report checklist with
90 questions on a scale of 0 (none) to 4 (very mugdch item is rated on a five-point scale of
distress from 0 (none) to 4 (extreme). In a XXX coumity samplerf=337; Holi et al., 1998), the
mean SCL-90 score, reported as the General Sevwedix (GSI), was 0.6050=0.44). In this
study, the SCL-90 scores are also reported as &8¢y (the mean value across all items). The
internal consistency of this construct has beeriesl to be high (Cronbach’s alpi=0.96) in
other studies (XXX, XXX, XXX, XXX, XXX, & XXX, 2018). A lower score indicates fewer
symptoms.

The XXX Descriptive Visual Rating scale (Ojanen &ppala, 1996, Ojanen, 2001),
used to measure life satisfaction, has been shaowhave good test-retest reliability (Sjogren,
Nissinen, Jarvenpaa, Ojanen, Vanharanta, & Malk@5). Participants were asked to rate on a
scale of 0 to 100 (O=very dissatisfied, 100=venysfiad) how satisfied they were with their lives
during the previous month. A higher score indicgtester satisfaction with life.

Psychological flexibility was measured with the Aptance and Action Questionnaire
(AAQ-II; Bond, Hayes, Baer, Carpenter, Guenole,ftrdNValz, & Zettle, 2011), which measures

experiential avoidance with 7 questions to be ansaven a scale of 1 (never true) to 7 (always
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true) on the participant’s willingness to be in tamt with negative private events, acceptance of
these events, and whether they can live in accosdaith their values. Sum scores range from 7 to
49, a lower score indicating a higher level of gsjogical flexibility, e.g. higher acceptance and
less EA.

Mindfulness was measured by the Five Facet MindgsdrQuestionnaire (FFMQ;
Baer, Smith, & Hopkins, Krietemeyer, & Toney 2006)ich is a self-report inventory for the
assessment of mindfulness skills. In this studg,silim score of the FFMQ was used to assess five
mindfulness skills: observing, describing, actinghvawareness, non-judging, and non-reactivity.
FFMQ contains 39 statements that need to be andwera scale of 1 to 5 (1=never or very rarely
true; 5=very often or always true). A higher scimidicates a higher level of mindfulness skills (min
39, max 195).

The White Bear Suppression Inventory (WBSI; Weda&ranakos, 1994) was used
to assess thought suppression. Chronic thoughtesgipn is related to obsessive thinking and
negative affect associated with depression anceanxihe WBSI can be used as a measure of lack
of acceptance. The 15-item WBSI is scored on ailtsoale from strongly disagree (1) to strongly
agree (5). The total score, ranging from 15 toigbptained by summing the scores for the

individual items. Higher scores indicate greatadencies to suppress thoughts.

Treatment adherence, satisfaction and willingness to recommend the program

To measure adherence, participants in the treatrgesup were asked at post-
treatment how many hours per week they had sperthenweb-based treatment program. The
options were 1) under 30 minutes, 2) 30 minutesstdr,i3) 1-2 hours, 4) 2-3 hours, and 5) over 3
hours.

Data on treatment satisfaction and willingnessemmmend the web-based program
were collected at post-treatment. Participanthétteatment condition rated their satisfactiorhwit

treatment on a 10-point Visual Analogue scale nagdiom 1 to 10 (1=not at all satisfied with the
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treatment, 10=very satisfied with the treatment). dddition, using the same 10-point scale
(1=would not recommend at all, 10=would very higldgommend), participants were asked if they
would recommend this kind of program to others.ti¢ 6-month follow-up, they were asked

whether or not (yes or no) they would recommendtitbatment to others. Higher scores represent

greater satisfaction and a higher recommendatitmgra

Statistical analysis

Pre-measurement differences between the groupsexareined using and chi-square tests.
Analyses of the intervention effects were performith the Mplus statistical package, using
hierarchical linear modeling (HLM) with the fullfiormation maximum likelihood (FIML)
estimation method. All the available informationsagsed in the analyses and missing data was
assumed to be Missing at Random (MAR). Thus, altloaized participants who had completed
the pre-measurement were included in the analf$esbetween-group differences investigating
whether the IACT and WLC groups changed differentéye investigated from pre- and post-
measurement. Within-group changes in the IACT gnoepe investigated from the pre- to post-
measurement and to 6-month follow-up. The pre & gooup X time interaction and the pre-post-
follow-up were tested with the Wald test (W). Ird@bn, the number of participants (%) in the
IACT group categorized to have subthreshold, mddeyasevere insomnia at pre and follow-up
measurements were reported (n = 43). The dropveens categorized belonging to the pre-
measurement category (no treatment impact).

Effect sizes (ES) were reported using d-values. Bgteeen-group ES was calculated
at post treatment by dividing the difference betwte intervention group mean and control group
mean by the pooled standard deviation of the twoigs. To take into account a possible lack of
pre-test equivalence, post ES values were corréxstelde pre-measurement difference. The within-
group ES was calculated for the pre- and followngasurements by dividing the mean change

from the pre-measurement by the pooled standanatitav (SD) (Feske & Chambles, 1995; Morris
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& DeShon, 2002). A between-group ES of 0.2 was idaensed small, 0.5 medium, and 0.8 large,
while the corresponding within-group ES values wge 0.8, and 1.1. Based on our earlier study
(xxx et a., 2015) investigating the effect of atir@ ACT intervention for depression symptoms
with minimal support, we estimated that total sargte around 60 would produce between effect
size equal to 0.60 (with a power of 0.80 and akpl@e05).
Results
Adherence to the assessments

At post-measurement, data were obtained from 93 #tegparticipants (n = 77; 95 %
in the IACT intervention, and 90% in the WLC comalif). The dropout rate from pre- to post-
assessment was 7 %, and at the 6-month followhapgitopout rate for the iACT group of 9 % (n =
39). Participants dropped out without providings@as for doing so (total n = 8). Most participants
who dropped out reported moderate insomnia probrpse-measurement (IACT, drop-out at
post, n = 2, and drop-out at follow-up, n = 1; WIdZgp-out at post, n = 3). Both in the IACT and
WLC groups one participant who dropped out belortgdtie severe insomnia category.
Participants in the WLC condition were offered aene intervention after completion of the post

measurements and, consequently, did not participdatee 6-month follow-up.

Primary outcome (preto post)

First, we investigated whether the groups changéerently over time from pre- to post-
measurement. The primary outcome measure, the Basdic Sleep Questionnaire (BNSQ),
assessing quality and duration of sleep and daydioesiness, showed significantly different
change patterns between the groups, with the letgmoup (IACT) reporting a significant
improvement compared to WLC in the quality and tareof sleep from pre- to post-assessment
(BNSQ: Wald test (W) = 6.71; df = p;= 0.001). However, the between-group effect %) (

was smalld = 0.42); see Table 3.
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Secondary outcomes (preto post)
The IACT intervention had a significantly largerpact on dysfunctional beliefs and attitudes about
sleep as measured by the DBAS=(0.001). Second, the intervention had a sigmfigepsitive
impact on depression as measured by the BDd-< 0.001). Nearly significant change was seen in
favor of the IACT group in psychological and physgical symptoms (SCL-9( = 0.072).
Furthermore, the intervention significantly redut¢edught suppression (WBS1;= 0.047). No
significant changes between the groups were obdemvaaytime sleepiness (ESS) nor was there a
significant impact on psychological flexibility amdindfulness (FFMQ) total score neither on
different subscales of FFMQ (Table 4, subscaleshotvn). Because of extensive missing data in
the online sleep diary, the data was unreliableiaaccurate, and, therefore, could not be analyzed.

Regarding the between group effect sized at posisarement, dysfunctional beliefs
and attitudes about sleep indicated a medium-sizédleen-group difference (DBA8~= 0.53) in
favor for the IACT group (Table 3). The betweenwgp@ffect sizes on the symptom measures were
small (BDI,d = 0.47; SCL-90d = 0.30; Satisfaction with Lifeg = 0.23). Among the process
measures (Table 4), a small effect size betweegrihgps was observed for thought suppression
(WBSI, d = 0.30), while the other process measures showéxttveeen-group effect (AAQ-1Y =
0.01; FFMQ = 0.10 for the total score, d = 0.03 — 0.13 forghbscales).

The participants categorized having clinical insaarat pre-measurement based on
The Insomnia Severity Index (ISI, total score >, Idgre analyzed separately. Compared to the
control group (n = 21), the IACT group (n = 32) leadignificantly larger change in quality and
duration of sleep (BNSQ, p < 0.05, between groegp048), dysfunctional beliefs and attitudes
(DBAS, p <0.01, d =0.75), symptoms of depresgiidl-1l, p < 0.01, d = 0.58), and thought
suppression (WBSI, p < 0.05, d = 0.51). No intetmemimpact was obtained for ESS (d = 0.08),

SCL-90 (d = 0.40), Life satisfaction (d = 0.26), ®Al (d = 0.05) and FFMQ (d = 0.03).



18

6-month follow-up

From the pre-measurement to 6-month follow-up, iiigant changes were observed
in the iIACT group in several measures (Tables 34nd@he main outcome measure, the quality
and duration of sleep (BNSQ), had improved sigatiiity, as well as insomnia severity (ISI),
sleepiness (ESS), and dysfunctional beliefs arnididdis about sleep (DBAS). Furthermore, among
the symptoms, depressive symptoms (BDI-1l), anathpslpgical and physiological symptoms
(SCL-90) decreased significantly from pre to foltloyw, and life satisfaction increased significantly.
Of the process measures, only suppression of ssstige thoughts showed a significant decrease
from pre- and 6-month follow-up measurement (WBBBHwever, the within-group effect sizes
from pre to 6-month follow-up (IACT) remained smit most measuresl € 0.23-0.71), except
insomnia severity (ISI), where a large within-graffect size was found (IS¢t = 1.27). In the
IACT group, 38 % of the participants were categedlizto have moderate or severe insomnia at
follow-up compared to 79 % at pre-measurementoAdv-up, 30 % of the participants in the
IACT group reported no significant insomnia complt@ 0 % at beginning of the intervention.
These numbers include all participants in the iAgEdup (n = 43), and drop-outs were categorized
belonging to the same category as at pre-measutsifrentreatment impact). In the iIACT group,
of those patrticipants classified as having clininabmnia (n = 34) at pre-measurement, only 35%

were categorized having clinical insomnia at folop (drop-outs included in the percentage).

Adherenceto the online program and satisfaction

The majority (63%, n=27 out of 43) of the participghad spent one hour or more
weekly on the program; 35% (n=15) had spent 1-29)&1% (n=9) 2-3 hours, and 7% (n=3) over
3 hours. Participants expressed a moderate lesgtisfaction with the program after completing it

(at post treatment). However, there was wide Viandbetween the participants. The mean
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satisfaction score was 6.98, ranging from 2 took0a scale from 1-10 (1=not at all satisfied with
the treatment, 10=very satisfied with the treathdntaddition, using the same 10-point scale,
participants were asked if they would recommendotiogram to others. The mean rating was 7.78,
ranging from 2 to 10. At the 6-month follow-up, theean satisfaction level continued to be on a
relatively high level (7.03). Further, at the 6-rttofollow-up, the great majority would recommend
the program to others (86%).

Discussion

The study investigated the efficacy and feasibiityising the Internet to deliver a 6-week long
unsupported ACT intervention for adults sufferingnh sleep disturbances (including both
subthreshold and clinical insomnia) compared ta#-liist control group. The study indicated that
an ACT-based intervention delivered via the Intemighout therapist contact for adults with
sleeping disturbances can improve quality of skeggp sleep-related distress. Significant
improvements were seen for quality and duratioslegp (BNSQ), and sleep-related dysfunctional
beliefs and attitudes (DBAS). In addition, the mntion decreased depressive symptoms (BDI-I11)
and impacted significantly thought suppression (WBSeparate analyses showed that the IACT
self-help program had significant effect on thesasures also when investigating those
participants who reported clinical insomnia. Durthg 6-month follow-up, the intervention group
showed maintenance of changes induced during teevention, including sleep-related measures,
depression, psychological and physiological symgtdife satisfaction, and thought suppression.
In line with our hypothesis, the intervention, ogito the absence of therapist contact, showed, as
expected, small to moderate effects. However, athdhe self-help IACT online program had an
impact on thought suppression, it had no effea@meral psychological flexibility and

mindfulness. This observation recalls further resean the relevant processes associated with

insomnia. Overall, the results suggest that anrrietedelivered self-help program based on ACT
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may be an effective first-step procedure or a usafdition to existing treatment options in
assisting adults with sleep disturbances.

These findings contribute to the small but growiegearch on brief and Internet-
based ACT interventions. The results are in linéhthose of earlier research based on CBT
interventions, suggesting that effect sizes fouppsrted self-help treatments for insomnia are
moderately effective, demonstrating small to motkeedfects on slee € 0.36) and on depression
(d =0.51) at post-treatment (van Straten & Cuijp28§9). An example for an intervention for
insomnia consisting of a self-help book is a CBBdghself-help intervention in which the
unsupported bibliotherapy group demonstrated alasithin-group effect size in insomnia severity
from pre-measurement to follow-up (18l= 1.43; Jerneldv et al., 2012). Our finding at the
equivalent measurement point is in line with tieisult (IS1,d = 1.27 pre—f-up). However, it is
possible that in purpose to obtain lager effe@sizelf-help online interventions need to be longe
that 6 weeks as investigated in the current study.

Another issue is the comorbidity that often goescha hand with insomnia and
disturbed sleep. Van Straten & Cuijpers (2009) pout that it is important that “normal” patients,
who often suffer from both psychological and phgbm-morbid problems, are included in
insomnia interventions. Therefore, an optimal tresit for insomnia should not only be effective
on sleep-related measures but also on psychologyoghtoms, such as depression (van Straten &
Cuijpers, 2009). Our sample was not restrictedhdividuals without co-morbidities. Instead, it
consisted of “real world” media-recruited partiaips, nearly 24% of whom were categorized as
depressed when measured by the BDI-II (depressinme ©f 14 or more). In our study, significant
improvements were demonstrated not only in sleemates but also in symptoms of depression.
Assessment of co-morbidity may be of great impardiollowing Jernelov et al. (2012), who

found that comorbidity was associated with a smaifgrovement in insomnia severity.
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Interestingly, while our unsupported interventiod dot lead to a significant change
in process variables such as psychological flekysind mindfulness from pre to post, it
significantly reduced the suppression of distreg#noughts (measured by WBSI). One explanation
might be that mindfulness skills and psychologitatibility were already on a relatively high level
at the beginning of the intervention (FFMK;= 135.05for the IACT group; AAQ-II;M = 17.45
for the IACT group), leaving limited space for impement. It is possible that the measures of
AAQ-Il and FFMQ do not discover the essential peses associated with insomnia, and instead,
suppression of thoughts might be the primary foiss is supported by the observations that
rumination and worry might be central processaasomnia, predicting increased sleep
disturbance (McGowan, Behar & Luhmann, 2016; Sudrédansson-Frojmark, 2014). This
points out the possibility that process measured@ated with worry and rumination could be
relevant when understanding insomnia. Clearlyhinrtesearch is needed to clarify important
psychological processes related to insomnia.

Attrition is considered a potential problem, partarly in Internet-delivered
interventions (Zachariae et al., 2016). Accordim@ trecent meta-analysis of insomnia RCTs, drop-
out rates for self-help insomnia studies at pastttnent ranged from 0 to 44.4%, with an average
of 14.5% (Ho, Chung, Yeung, Ng, Kwan, Yung, & Che2@15). In this study, we found an
average dropout rate of 5 % at post-measuremeXT{i&nd WLC), and 9 % at follow-up for the
treatment group (IACT) reflecting the adherencthtbassessments; these are relatively low rates
compared to the results in the above-mentioned-aredéyses. Although the adherence to the pre-,
post- and follow-up assessments was relatively,litghadherence to the online program was
lower. The self-reported data indicated that wB0&o6 spent one hour or more weekly on the
program, around 40% of the participants were niby fising the program. However, the adherence
to the program might have been lower due to theotigeself-report measure. In the present study,

no personal support was provided during the intgrea, a factor that might be expected to lead to
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low adherence. Instead, weekly e-mail-based remsndere used to increase adherence to the
program (XXX, XXX, XXX, & XXX, 2014). The importace of reminders in Internet-delivered
interventions should be explored in more depthtHeur more research is needed to clarify the
number of usage hours that is needed for an opliogram to have a clinically significant impact.

The results obtained in this study are very mudmmwith effect sizes reported in
other Internet-based intervention studies wherburoan support has been provided. For instance,
Cuijpers et al. (2011a), who examined the effetf{ssgchotherapy for adult depression, including
Internet-based treatments, found that supportedntrents yielded an effect sizedf 0.61
whereas unsupported treatments showed an effecofiz= 0.25. A meta-analysis by Cuijpers et
al. (2011b) on self-guided psychological intervens for depression, indicated a mean effect size
of d = 0.28, and at follow-upg = 0.23. We found small between-group effect sizesyonptom
measures, ranging from 0.21 to 0.53 at post-meamne(meard = 0.37).

Although it is important to promote adherence ardét high efficacy, it is also
important to investigate whether positive resuéts be achieved by offering less human support —
although some level of contact with a cliniciarseif-help interventions is recommended (Manber,
Simpson & Bootzin, 2015). Interventions that pr@vttierapist support cost more, which reduces
the ability to disseminate them to a larger audgeRor this reason alone, wholly self-help
interventions are needed. In our self-help intetioer about 80% were classified as having
moderate or severe insomnia prior the interventmmpared to about 40% at the follow-up. The
follow-up figure could be a slight underestimatsnce the drop-outs were counted as no benefitted
from the intervention.

Although these results are promising, the studyitsdsnitations. First, the sample
was recruited through a newspaper advertisemerd.seimple was motivated to participate, a
factor which may have influenced the low drop-ater Second, the sample was also highly

educated- the majority of all participants (60 %) had a wersity educatior- which may also
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have impacted on the generalizability of the rasutfurther limitation is that, for comparison, we
used a wait-list control group. We did not havenagibility to directly compare our treatment to
other treatment modalities, such as self-help CBIlherefore, future studies should include control
groups receiving different types of interventiamgluding participants of different ages
(adolescents, older adults) and from different pagoans. Non-inferiority trials comparing Internet-
delivered ACT for sleep disturbances with facedoer or group-delivered ACT in different health
care settings are also needed. Additionally, odifigs are based only on sleep-related or
psychological self-report measures, as we weralpietto collect reliable sleep diary data. When
investigating insomnia and sleeping difficultiebjextive physiological measures such as
actigraphy or polysomnographs would be requirecbttfirm changes in sleep. Another limitation

in our study is insufficient information on treatmeadherence. It was based on self-reports and we
were not able to collect adherence data. Suchnrdtion would be essential to better understand
adherence and attrition. Further, the investigatadple included also participants with
subthreshold sleep disturbances (30% of the sanaid)this fact needs to be observed when
drawing conclusions.

In conclusion, this study including both subthrddhamd clinical sleep disturbances,
showed that Internet-delivered self-help based oreftance and Commitment Therapy was
effective for the treatment of sleep disturbanchsmcompared to a wait-list control condition.
Furthermore, the results indicated that positivengfes were maintained for the intervention group
at the 6-month follow-up. Despite the positive ames, there is need and grounds for further
improvement. In future studies, it would be impatttb assess whether an ACT-based insomnia
treatment program of longer duration would prodoeter results in terms of larger effect sizes,
and how much support would be needed to providrtitient” level of support in insomnia

interventions.
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Table 1. Participant characteristics (N = 83).

Characteristics IACT (n=43) WL C (n=40) All (n= 83)
AgeM (D) 56.05 (11.05) 50.78 (15.26) 53.51 (13.43)
Sex
Females 32 (74.4 %) 21 (52.5 %) 53 (63.9 %)
Males 11 (25.6 %) 19 (47.5 %) 30 (36.1 %)
Education*
High 26 (60.5 %) 24 (55.80 %) 50 (60.2 %)
Middle 16 (37.2 %) 14 (32.50 %) 30 (36.1 %)
Low 1(2.3%) 2 (4.7 %) 3 (3.6 %)
Marital status
Single or divorced 6 (14.0 %) 8 (18.60 %) 14 (16.8 %)
Married or living 37 (86.1 %) 32 (74,4 %) 69 (83.1 %)
together
Employment
Employed 21 (48.8 %) 21 (48.8 %) 42 (50.6 %)
Unemployed 2 (4.7 %) 3 (7.0 %) 5 (6 %)
Retired 15 (34.9 %) 12 (27.9 %) 27 (32.5 %)
Others** 5 (11.6 %) 4 (9.3 %) 9 (10.8 %)
Sleep medication
Currently 21 (48.8 %) 16 (40 %) 37 (44.6 %)
No medication 22 (51.2 %) 24 (60 %) 46 (55.4 %)
Treatment for sleep
Earlier treatment 15 (34.9 %) 14 (35 %) 29 (34.9 %)
No treatment 28 (65.1 %) 26 (65 %) 54 (65.1 %)
Insomnia Severity 17.74 (4.07) 16.13 (4.06) 16.96 (4.12)
Index (1S1), M (pre)
Subthreshold insomnia 9 (20.9 %) 15 (37.5 %) 24 (28.9 %)
Moderate insomnia 26 (60.5 %) 20 (50 %) 46 (55.4 %)
Severeinsomnia 8 (18.6 %) 5(12.5%) 13 (15.7 %)
Severity of depressive
symptoms (BDI-Il), M 12.16 (6.57) 12.38 (9.22) 12.27 (7.91)
No depression (<14) 26 (60,5%) 28 (70%) 54 (65.1%)
Mild 12 (27.9%) 7 (17.5%) 19 (22.9%)
Moderate 4 (9.3%) 3 (7.5%) 7 (8.4%)
Severe 1(2.3%) 2 (5%) 3 (3.6%)

Education*: High: more than 12 years, Middle: 9- 12 years, Low: lessthan 9 years

Others**: students, on sick leave, home makers



Table 2. Weekly overview over the self-help Inténmegram for sleep disturbances

Week Theme of the week Exercises

Week 1 Introduction 2 video clips: Values, Wise actions

Theme of the week: Broaden your horizorl VAue-based actions)

Values and value-based actions. Audio: Mindfulness of Breathing

Identifying what matters the most in your
life and acting accordingly.

Week 2 Theme of the week: Present moment Video clip: Mindfulness

Mindfully notice your internal and externalAudio: Mindful Breathing, Mindful
experiences, notice the movement of youlListening, Mindful Sitting
breath. Live in the present moment.

Week 3 Theme of the week: Cognitive defusion Video clip: Wise mind

The power of thoughts. Identify your Audio: Observing the Stream of
unwanted thoughts and emotions and leaffhoughts, Labeling Thoughts
to describe, name and welcome them.

Week 4 Theme of the week: The observer’s stanc¥ideo clip: Observing

Learn to view your thoughts and emotionsAudio: Observer exercise
from an observer’s stance.

Week 5 Theme of the week: Toward an attitude o¥ideo clip: Acceptance

acceptance )
P Audio: Scanner, A Stone on the

Let go of your struggle and learn Beach, An Uninvited Guest
acceptance towards your wakefulness and
unwanted thoughts

Week 6 Theme of the week: Summary of the Audio: Body Meditation
program

What have you learnt? Plans for the future




Table 3. Estimated mean values and standard deviation for symptoms measures at Pre, Post (ACT
and WLC), and at Follow-up (iACT group only).

Out- Group Pre Post F-up Pre-Post change Pre, Post, F-up
come M (SD) M (SD) M (SD) d between group Change
Wald test (df=1) d within group
p-value Wald test (df=2)
p-value
BNSQ IACT 21.77 (4.45) 19.91 (5.25) 18.35(5.42) d=0.42 d=0.69
W =6.71 W =32.23
WLC 21.65 (4.07) 21.57 (4.45) X p=0.001 p < 0.001
ESS iACT 6.85 (4.59) 5.67(3.81) 5.20(3.22) d=0.21 d=0.42
W =149 W =15.04
WLC 7.60 (4.28) 7.30 (5.09) X p=0.222 p < 0.001
DBAS IACT 96.33(22.81) 86.57(25.74)  77.47(29.70) d=0.53 d=0.71
W =1041 W = 34.86
WLC 87.93(20.62)  89.55(18.85) X p=0.001 p < 0.001
BDI-I1 iACT 12.16 (6.50) 8.02 (6.59) 8.48 (7.86) d=047 d=0.51
W =1242 W =23.86
WLC 12.38 (9.44) 11.91 (9.57) X p < 0.001 p <0.001
SCL-90 iACT 0.60 (0.33) 0.41 (0.36) 0.42(0.31) d=0.30 d=0.55
W =325 W =18.49
WLC 0.65 (0.52) 0.59 (0.54) X p=0.072 p < 0.001
Satis- iACT 62.56 (17.60)  68.11(17.60)  67.95(15.75) d=0.23 d=0.32
faction W =249 W =12.09
WLC 63.30 (17.38) 64.86 (18.49) X p=0.115 p = 0.002

BNSQ = The Basic Nordic Sleep Questionnaire; ESS = The Epworth Sleeping Scale; DBAS = The Dysfunctional Beliefs and
Attitudes about Sleep Scale; BDI-II = The Beck Depression Inventory; SCL-90 = The Symptom Checklist 90 (the mean value across
all items is reported); Satisfaction = The Finnish Descriptive Visual Rating Scale, life satisfaction.

Pre-Post change: Between group effect size (d) at post, and Wald-test (W) and p-value testing whether groups changed differently
from Preto Post.
Pre, Post, F-up Change: Within group effect size (d) from Pre to F-up, and Wald-test (W) and p-value testing whether the iIACT
group changed significantly over time (Pre, Post, Follow-up).



Table 4. Estimated mean values and standard deviation for process measures at Pre, Post (iIACT and
WLC), and at Follow-up (iIACT group only).

Out- Group Pre Post F-up Pre-Post Pre, Post, F-
come M (SD) M (SD) M (SD) Change* up Change
d between d within
group group
Wald test Wald test
(df=1) (df=2)
P-value P-value
AAQ-II iIACT 17.42 (8.95) 15.89 (8.31) 15.39 (8.93) d=0.01 d=0.23
W =0.81 W =324
WLC 18.10(9.15) 16.62 (11.17) X p =0.368 p=0.198
WBS iIACT 44.65(11.80)) 39.85(12.85) 39.01(14.76) d=0.30 d=0.42
W =393 W =18.64
WLC 44.85(13.68)  43.78 (14.06) X p = 0.047 p = 0.0001
FFMQ iACT 134.79 (15.50) 137.39(17.03) 138.73(18.27) d=0.10 d=0.23
W =0.33 W =274
XXX WLC 131.23 (18.93) 132.07 (19.65) X p = 0.568 p =0.254

AAQ-II = Acceptance and Action Questionnaire; WBSI = White Bear Suppression Inventory; FFMQ (total) = Five
Facet Mindfulness Questionnaire.
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Highlights

Internet-delivered self-help ACT improved quality and duration of sleep
Positive impact was observed in dysfunctional beliefs and attitudes about sleep
At 6-month follow-up, results were maintained

Internet-delivered self-help ACT may be effective for sleep disturbances



