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Foreword 

Submitted in partial fulfillment of the requirements of the BSc Psychology degree, 

Reykjavik University, this thesis is presented in the style of an article for submission to a 
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Abstract 

The objective of the study was to investigate the efficaciousness of internet-delivered CBTI 

for insomnia by using a three-week and six-week treatment program provided by Sleephubs. 

A convenience sample of 55 British participants with at least one symptom of insomnia was 

utilized for pre-post test design. The data analysis included paired-samples t-test to evaluate 

the relationship between sleep-related variables (sleep latency, wake after sleep onset, 

number of nocturnal awakenings, total wake time, time in bed, total sleep time, sleep 

efficiency, sleep quality, and morning fatigue) before and after treatment. The results 

indicated that the six-week treatment significantly improved all the sleep-related variables, 

except for the time in bed and sleep efficiency. These results are in line with previous 

research. Furthermore, the results revealed that the three-week treatment failed to show 

significant improvement in sleep, except for the number of nocturnal awakenings. The 

limitations of the research study include a small sample size and lack of control group. 

Despite these limitations, the present study offers a valuable contribution to the scientific 

body of knowledge, further supporting the efficacity of using online-CBTI to overcome the 

global health issue of insomnia.  

Keywords: cognitive behavioral therapy, online-CBTI, insomnia  

 

 

Útdráttur 

Markmið rannsóknarinnar var að kanna árangur netmeðferðar frá Sleephubs sem byggist á 

hugrænni atferlismeðferð við svefnleysi með því að notast við þriggja og sex vikna 

meðferðarúrræði. Notast var við hentugleikaúrtak sem samanstóð af 55 breskum 

þátttakendum sem glímdu við að minnsta kosti eitt af einkennum svefnleysis og voru 

svefnmælingar skráðar fyrir og eftir meðferð. Við tölfræðilega úrvinnslu gagnanna voru 

pöruð t-próf notuð til þess að kanna sambandið á milli svefn breyta (tími sem tekur að sofna, 

vökutími eftir að hafa sofnað, fjöldi vaknanna, heildarvökutími, tími í rúmi, heildarsvefntími, 

svefnnýting, svefngæði og morgunþreyta) fyrir og eftir meðferð. Niðurstöður leiddu í ljós að 

eftir sex vikna meðferðina breyttust allar svefnbreyturnar marktækt til hins betra, fyrir utan 

tíma í rúmi og svefnnýtingu. Þessar niðurstöður eru í samræmi við það sem fyrri rannsóknir 

sýna. Þriggja vikna meðferðin virtist ekki bæta svefn, fyrir utan að draga úr fjölda vaknanna. 

Takmarkanir á rannsókninni eru stærð úrtaksins og enginn samanburðarhópur. Þrátt fyrir 

þessar takmarkanir þá eykur þessi rannsókn við þekkinguna á HAM-netmeðferð við 

svefnleysi þar sem sýnt þykir að sú meðferð sé áhrifarík við svefnleysi sem er stórt vandamál 

á heimsvísu. 

Lykilorð: hugræn atferlismeðferð, HAM-netmeðferð, svefnleysi 
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Effectiveness of Online-Cognitive Behavioral Therapy for Insomnia  

Insomnia 

Insomnia is a nocturnal disorder that is a widespread health issue. The Diagnostic and 

Statistical Manual of Mental Disorders (5th ed., DSM-5; American Psychiatric Association, 

2013) defines insomnia as difficulty with sleep initiation, sleep maintenance, or early-

morning awakening with a failure to return to sleep. It is estimated that one-third of adults 

report one or more of these symptoms. Insomnia is characterized by complaints with sleep 

quality or quantity which cause significant impairments in social-, occupational-, educational 

or behavioral domains or other important areas of functioning. The clinical diagnostic criteria 

for persistent insomnia, specify that sleep difficulty occurs for at least three nights a week for 

three months or longer. It is estimated that 6-10% of individuals meet the criteria for 

insomnia disorder whereas a higher percentage of individuals experience symptoms of 

insomnia (American Psychiatric Association, 2013). The impact of insomnia on health and 

functioning is considerable and studies have suggested that insomnia may impair cognitive 

functions including episodic memory, working memory, and problem-solving (Fortier-

Brochu, Beaulieu-Bonneau, Ivers, & Morin, 2012). Furthermore, untreated insomnia 

increases the risk of various mental and physical illnesses such as anxiety, depression, back 

pain, hypertension, and cardiovascular disease (Agmon & Armon, 2014; Blake, Trinder, & 

Allen, 2018; Javaheri & Redline, 2017; Vgontzas, Liao, & Bixler, 2009). These various 

health-related influences of insomnia create an economic burden that is well documented in 

the literature. For instance, there is a significant association between insomnia and work 

productivity loss, utilization of healthcare resources, and occupational accidents 

(DiBonaventura et al., 2015; Garbarino et al., 2017). 

Cognitive-behavioral therapy for insomnia 

The clinical guidelines suggest that cognitive-behavioral therapy for insomnia (CBTI) 

should be the first line of treatment for those who suffer from insomnia. The treatment is 
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based on three fundamental factors which are educational-, behavioral, and cognitive factors. 

The educational aspect of the treatment include psycho-education and sleep hygiene 

management. The behavioral factor helps patients to understand that their behaviors affect 

their sleep and how they can control those behaviors. These include relaxation techniques, 

sleep restriction therapy, stimulus control instructions, and paradoxical intention. The goal of 

the cognitive element is to pinpoint and challenge dysfunctional thinking and extreme 

worries about sleep (van Straten et al., 2018). The literature has consistently demonstrated the 

effectiveness of CBTI, as the treatment improves various sleep-related measures including 

sleep efficiency (SE), wake after sleep onset (WASO), sleep onset latency (SOL), number of 

awakenings (NWAK) and sleep quality. Additionally, the total sleep time improves modestly 

in response to the treatment (Sivertsen et al., 2006). A study published in 2010 by Dolan, 

Taylor, Bramoweth & Rosenthal evaluated the efficacy of CBTI therapy using a sample of 

forty-eight patients with chronic insomnia and co-morbid medical and psychiatric diagnoses. 

The participants showed significant improvements in SOL, WASO, SE, insomnia severity, 

and dysfunctional sleep beliefs post-treatment. Medication utilization decreased significantly 

post-treatment, although no active attempts were made to encourage participants to 

discontinue using their sleep medication (Dolan, Taylor, Bramoweth, & Rosenthal, 2010). 

Despite the overwhelming evidence demonstrating the effectiveness of CBTI, medical 

practitioners are still more likely to prescribe sleep medication to those who complain of 

insomnia instead of referring patients to CBTI treatment (Koffel, Bramoweth & Ulmer, 

2018). This seems odd given the ample evidence showing that CBTI is superior to hypnotic 

therapy (van Straten et al., 2018). Studies have shown that CBTI results in greater 

improvement in various sleep measures compared to hypnotic treatment which has been 

limited to subjective sleep latency and sleep quantity (Edinger & Carney, 2008). 

Furthermore, the sleep benefits associated with CBTI are maintained over a long time as 
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studies have suggested that sleep improvements are maintained over twenty-four months. 

Contrarily, hypnotic therapy has failed to show sleep improvements that last longer than four 

weeks (van Straten et al., 2018). Additionally, the literature has revealed the downside of 

long-term hypnotic use, including tolerance, dependence, and harmful side-effects such as 

impairments in memory, cognitive tasks, and personality changes (Kripke, 2000). The 

popularity of hypnotic therapy despite its limited sleep improvements and its negative impact 

can be partly explained by convenience and economic reasons. In the short-term, seeking 

hypnotic therapy might seem less costly in terms of time and money compared to CBTI. 

However, CBTI is likely to be more cost-effective in the long-term compared to hypnotics 

due to the long-term benefits associated with CBTI (Sivertsen et al., 2006). For these reasons, 

a new variant of CBTI was developed, called online-delivered CBTI which has the potential 

to offer clients a more convenient, accessible, and less effortful treatment (Seyffert et al., 

2016). 

Online-CBTI   

Online-CBTI treatment is administered in an online setting which has several 

advantages over traditional-CBTI such as not being tied to time and place and lower 

administration cost (Seyffert et al., 2016). Some studies have evaluated the efficacy of 

online-CBTI with promising results. The effects of online-CBTI treatment seem to be 

compatible to the effects of traditional-CBTI as long as the main components (stimulus 

control, sleep restriction therapy, education, changing dysfunctional beliefs, and sleep 

hygiene) are included (Seyffert et al., 2016; Ye et al., 2015). In a study by Friðgeirsdóttir, 

Jóhannsson, Ellertsson, & Björnsdóttir (2015), the performance of online-CBTI was 

evaluated in Iceland. At post-treatment, there was a significant improvement in all sleep 

measures (SOL, WASO, SE, sleep quality, and, morning tiredness) except for the total sleep 

time. These improvements were still present at a six-week follow-up. Overall the participants 
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were satisfied with the treatment with 94% rating that they would recommend the treatment 

(Friðgeirsdóttir et al., 2015). Although studies suggest that online-CBTI is highly efficacious 

in treating insomnia they are too limited to generalize the findings. Thus, more studies are 

needed to further investigate the effectiveness of this variant of CBTI as insomnia continues 

to be a global health issue and it seems that individuals who struggle with insomnia are not 

receiving the optimal treatment to cope with the disorder. Therefore, this paper will examine 

the efficacy of online-delivered CBTI treatment using a British sample. 

Method 

Participants 

The participants were ninety-four individuals from England who sought online 

treatment by filling out questionnaires on the website, sleephubs.com/somnify, from August 

2019 till January 2020. Out of the ninety-four participants, only 58% (N = 55, 37 women, 18 

men, Mage = 53 years, age range = 25-70 years) completed their treatment and were included 

in the analysis. Specifically, seventy-three participants sought the three-week treatment 

program with a 56% completion rate (N = 41), whereas twenty-one participants sought the 

six-week treatment program with a 66% completion rate (N = 14). The participants were 

offered to engage in the treatment after screening positive for insomnia in a general health 

screening provided by their company which also paid for the treatment. The inclusion criteria 

were twofold. Firstly, that the participant reported one or more symptoms of insomnia as 

recognized by DSM-IV-TR that persisted for a minimum of three months. Secondly, that the 

participant reported willingness to alter his or her behavior. Those participants who suffered 

from a disease or had symptoms that could worsen following sleep restriction, such as 

epilepsy, untreated apnea or bipolar disorder, suicidal thoughts, or psychosis were excluded 

from the study. Those with less severe insomnia were enrolled in the three-week treatment 
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whereas those with more severe symptoms were recommended to go through the six-week 

treatment.  

Research design 

The study utilized a pre-experimental design and a pretest-posttest design with a 

convenience sample. The independent variable was the online-CBTI treatment provided by 

Sleephubs with two levels, a three-week, and a six-week treatment program. The dependent 

variables of the study are listed in the next section under measures.  

Measures 

Background information questionnaire. The background questionnaire contains 

questions about gender and age. 

Daily sleep registration. Daily sleep registration is a collection of sleep-related 

variables which include time going to bed, time waking up in the morning, sleep onset 

latency which is defined as the time (minutes) between going to bed and falling asleep, the 

number of times waking up after falling asleep, and wake after sleep onset which is defined 

as the time (minutes) spent awake after falling asleep at night. The daily sleep registration 

also includes the quality of sleep on 5-point scales (1 = very bad, and 5 = very good) and a 

measure of morning fatigue on 5-point scales (1 = very tired, and 5 = well-rested). 

Information from the daily sleep registration was utilized to calculate total time in bed 

which is based on the time one goes to bed and time out of bed, total time awake (time to fall 

asleep + time awake during the night), total sleep time (time spent in bed – total awake time) 

and sleep efficiency (total sleep time/time spent in bed x 100). 

The procedure  

Online treatment for insomnia. The online treatment is based on traditional CBTI. 

The treatment consisted of either three- or six-week long treatment sessions with a 

psychologist where the emphasis was on education, behavior, and thoughts. Videos were 



THE EFFICACY OF ONLINE-CBTI 9 

used where key terms were simultaneously presented on slides. Information concerning sleep 

registration was updated continuously and participants could monitor their progress. The 

participants were able to receive assistance during the treatment by sending requests to the 

employees of Sleephub via email or through an online chatroom at the website. All the 

material found on the website was in English. 

Six-week treatment program. Before the treatment, the participants were asked to 

complete the background information questionnaire which could be found on the 

participants´ private platform on the website, sleephub.com/somnify. During the first week of 

treatment, the participants received educated about sleep, insomnia, and were informed about 

the layout of the treatment. The participants were instructed to fill out the daily sleep 

registration throughout the treatment. During the first week, there was no direct treatment 

intervention as the daily sleep registration served as a baseline measurement of sleep patterns. 

After the first week of daily sleep registration, participants were given personalized 

instructions concerning how they should go about their sleep, in a text-format that was found 

on their private platforms. The personalized instructions were based on the calculation of 

their sleep registration. The second treatment session dealt with stimulus control and 

temporary sleep restriction which serves to limit patients´ time in bed to sleep (van Straten et 

al., 2018). The sleep restriction was dependent on each participant´s sleep registration. At the 

onset of each week, the participants were assigned a number of hours they could spend in bed 

each night of the week. The number of hours each participant was recommended to use for 

sleep was based on the average sleep time in the prior week. However, the minimum 

recommended time in bed could never be less than five hours. When participants reached 

90% sleep efficiency their recommended time in bed increased by 15 minutes for the 

following week, if it was 85-90% then time in bed remained unchanged, and if it was below 

85% then time in bed was shortened by 15 minutes. By restricting time in bed the need for 
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sleep is gradually established, therefore producing the opportunity for continuous and deep 

sleep. Stimulus control is used to associate the bed with sleep relative to sleeplessness and 

worries. Patients are recommended to use their bed only for sleep and to leave their bed if 

they can not fall asleep or are awake during the night. The third treatment session involved 

education about sleep environment, healthy diet, exercise, and sleep and the fourth session 

was about anxiety, thought registration, and relaxation techniques. In the fifth treatment 

session, the topics of sleep habits and hypnotic use were discussed as well as education about 

sleep apnea. In the last session, the participants were taught how to maintain their progress 

and formulating goals.  

Three-week treatment program. The three-week treatment program was 

recommended for patients with less severe symptoms of insomnia and in this program, 

patients went through the first, third, and fourth sessions of the six-week treatment. 

Therefore, this program did not include sleep restriction or stimulus control. The three-week 

program aimed to improve sleep hygiene and educate patients about sleep. The daily sleep 

registration in the three-week program was identical to the six-week program but patients did 

not receive any recommendation to change their time in bed. The goal of the sleep log in the 

three-week program was to make patients more aware of their sleep patterns and factors that 

might be affecting their quality of sleep. 

Ethical considerations. Before the study, the participants were asked to sign an 

informed consent form which clearly stated their right to withdraw and that the purpose of the 

study was to examine the effectiveness of the treatment. Moreover, it stated that their 

participation would be of value to the scientific community and their responses would be kept 

anonymous. Lastly, it listed the potential benefits of participating such as sleep improvements 

and the possible risk such as temporary sleep discomfort. Participants were advised to contact 

the employees of SleepHubs through the website of the company if such issues arose. 
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Experimental permission was obtained by the NHS Research Ethics Committee (REC) before 

the study took place. 

Statistical methods 

Statistical tests. The data analysis utilized the statistical software IBM SPSS 

Statistics 20. Descriptive statistics were used to obtain an overview of the participants’ 

symptoms. A chi-square test and independent-samples t-tests were used to examine the 

differences in clinical sleep issues pre-treatment between the participants in the two treatment 

programs (three-week program/six-week program). A dependent-samples t-test was used to 

evaluate the effect of the treatment. The alpha level of .05 was used for significance. 

Results 

Descriptive statistics 

The data was organized and summarized in descriptive statistics. The descriptive 

statistics for the sleep-related variables are shown in table 1.  

Table 1 

Descriptive statistics of the sleep-related variables in week one (N = 55) 

a5-point scales (1 = very bad, and 5 = very good). b5-point scales (1 = very tired, and 5 = well-rested). 

Data analysis 

 Sleep-related issues pre-treatment. Before evaluating the effectiveness of the online 

CBTI treatment, it is important to understand the extent of the sleep-related issues among the 

Sleep variable M SD Range 

Sleep onset latency (minutes) 33.47 25.47 0-114 

Wake after sleep onset 

(minutes) 

37.51 35.28 .71-162.86 

Number of nocturnal 

awakenings (frequency) 

1.88 1.37 0-6.29 

Total awake time (minutes) 70.98 51.73 4.28-206 

Total sleep time (hours) 6.72 1.42 3.00-10.13 

Total time in bed (hours) 7.92 1.12 5.35-10.43 

Sleep efficiency (%) 74.29 17.13 26.00-97.86 

Sleep quality (points)a 2.88 .76 1.17-5.00 

Morning fatigue (points)b 2.43 .79 1.00-4.43 
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participants prior to the treatment. Normal sleep is generally considered to involve sleep 

efficiency above 85% or that sleep onset latency and wake after sleep onset are less than 30 

minutes respectively (Perlis, Benson-Jungquist, Smith & Posner, 2005). The percentage of 

participants who do not have normal sleep in both the three-week program and in the six-

week program was computed and displayed in figure 1 below. 

Figure 1. The percentage of participants with clinical sleep issues at the beginning of the 

treatment. 

According to figure 1, there is a higher percentage of participants with clinical sleep 

issues in the six-week program compared to those in the three-week program at the beginning 

of the treatment. A chi-square test of independence was performed to examine the 

relationship between clinical sleep issues, and the two different treatment programs (three-

week program/six-week program). There was a significant association between sleep onset 

latency greater than 30 minutes and the different treatment programs, X2(1, N = 55) = 12.28, 

p = < .001. A significant relationship was found between having wake after sleep onset 

greater than 30 minutes and the two treatment programs, X2(1, N = 55) = 20.95, p = < .001. 

There was a significant relationship between the treatment programs and having issues with 
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both sleep onset latency and wake after sleep onset, X2(1, N = 55) = 29.19, p = < .001. Lastly, 

the relationship between the treatment programs and having insufficient sleep efficiency was 

significant, X2(1, N = 55) = 7.04, p = .008. An independent t-test was conducted to gain a 

more in-depth understanding of the differences in sleep-related issues between the 

participants in the treatment programs before the treatment. The results are displayed in table 

2. 

Table 2 

Comparing mean differences in sleep-related variables between participants in the three-

week program and in the six-week program during the first week of treatment 

a5-point scales (1 = very bad, and 5 = very good). b5-point scales (1 = very tired, and 5 = well-rested). *p < .05. 

The findings from table 2 show that during the first week of treatment, the mean 

differences in sleep-related variables between participants in the three-week and the six-week 

 
The first week of treatment 

  

Sleep variable Three-week program 

N = 41 

Six-week program 

N = 14 

  

 M  SD M  SD t p 

Sleep onset latency 

(minutes) 
24.71  17.96 

 

59.13  27.46 

 

-4.38 

 

<.001* 

 

Wake after sleep 

onset (minutes) 
21.59  18.07 

 

84.13  32.00 

 

-6.94 

 

<.001* 

 

Number of nocturnal 

awakenings 

(Frequency) 

1.62  1.33 

 

2.62  1.26 

 

-2.46 

 

.019* 

 

Total awake time 

(minutes) 
46.30  27.78 143.27  34.56 -10.59 <.001* 

Total sleep time 

(hours) 
7.22  0.98 

 

5.33  1.58 

 

4.17 

 

<.001* 

Time in bed (hours) 7.98  1.02 7.72  1.38 .74 .461 

Sleep efficiency (%) 79.15  14.54 60.06  16.62 4.09 <.001* 

Sleep quality 

(points)a 
3.04  .72 2.40  .67 2.93 <.001* 

Morning fatigue 

(points)b 
2.46  .76 

 

2.35  .92 

 

.45 

 

.655 
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program were significantly different (p < .05), except for the time in bed and morning 

fatigue. 

Sleep-related issues post-treatment. To examine the effectiveness of the online 

CBTI treatment, sleep-related issues were compared before and after treatment. A dependent-

samples t-test was carried out to determine if the participants´ sleep-related variables in the 

first week of treatment and the last week of treatment were significantly different, for both 

the treatment programs. 

Three-week program. The results from the dependent t-test for the three-week 

program are shown in table 3 below. It shows the participants´ mean differences in sleep-

related variables between the first week and the last week of the treatment.  

Table 3 

 

Comparing mean differences in sleep-related measures between week one and week three for 

participants in the three-week program (N = 41) 

a5-point scales (1 = very bad, and 5 = very good). b5-point scales (1 = very tired, and 5 = well-rested).* p< .05. 

Sleep variable 
Week one 

M  SD 

Week three 

M  SD 

Change, 

% 

 

p 

Sleep onset latency 

(minutes) 
24.71  17.96 21.57  22.43 13 .260 

Wake after sleep onset 

(minutes) 
21.59  18.07 19.40  20.84 10 .487 

Number of nocturnal 

awakenings (Frequency) 
1.62  1.33 1.31  1.11 19 .030* 

Total awake time 

(minutes) 
46.30  27.78 40.97  37.46 12 .231 

Total sleep time (hours) 7.22  0.98 7.40  1.10 3 .252 

Time in bed (hours) 7.98  1.02 8.08  1.08 1 .574 

Sleep efficiency 79.15  14.54 78.23  24.16 1 .785 

Sleep quality 

(points)a 
3.04  .72 3.03  .75 0 .911 

Morning fatigue 

(points)b 
2.46  .76 2.65  .97 8 .178 
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According to table 3, no significant sleep improvements were found between the first 

week and the last week of the treatment, with the exception of the number of nighttime 

awakenings. There was a significant decrease in the frequency of nocturnal awakenings in 

week three (M = 1.31, SD = 1.11) compared to the first week of the treatment (M = 1.62, SD 

= 1.33) ; t(40) = 2.25, p =. 030. 

It is crucial to evaluate the effectiveness of the treatment with respect to clinical 

importance. The number of participants with clinical issues in sleep efficiency was twenty-six 

(63%) during the first week of the treatment and seven (17%) during the last week. Thirteen 

(31%) participants did not fall asleep in less than 30 minutes pre-treatment and following the 

treatment, that number was six (14%). Twelve (29%) participants had clinical issues with 

wake after sleep onset at treatment initiation which decreased to eight (19%) by the end of 

the treatment. A chi-square test revealed that the differences in clinical sleep issues before 

and after treatment were significant (p < .05). 

Six-week program. The findings of the dependent t-test for the six-week program are 

shown in table 4. It shows the participants´ mean differences in sleep-related variables 

between the first and the last week of treatment. The results indicate that the mean 

differences in sleep-related issues between the first and last week of the treatment were 

significantly different (p < .05) for all variables, except for the time in bed and sleep 

efficiency. Time to fall asleep decreased by 55% and the time awake at night decreased from 

84 minutes to about 38 minutes which is a change of 55%. The number of nighttime 

awakenings decreased by 34% and the total awake time was reduced by 55%. The total hours 

of sleep went from approximately 5 hours to 6 hours, which is a change of 15%. Time spent 

in bed and sleep efficiency changed by 7% and 20%, respectably, although these were not 

significant. Participants’ estimates of sleep quality and morning fatigue showed significant 

improvements.  



THE EFFICACY OF ONLINE-CBTI 16 

Table 4 

Comparing mean differences in sleep-related measures between week one and week six for 

participants in the six-week program (N = 14) 

a5-point scales (1 = very bad and 5 = very good). b5-point scales (1 = very tired and 5 = well-rested). *p <. 05. 

 It is important to examine the effectiveness of the six-week treatment with respect to 

clinical significance. All of the participants who completed the treatment (N = 14, 100%) had 

insufficient sleep efficiency during the first week whereas during the last week there were 

only nine (64%). Twelve participants (85%) had clinical issues with sleep onset latency pre-

treatment relative to two (14%) at post-treatment. All participants (100%) had issues with 

wake after sleep onset pre-treatment compared to eight (57%) post-treatment. A chi-square 

test suggested that the differences in clinical sleep issues between pre- and post-treatment 

were significant (p < .05). 

Discussion 

The main purpose of the study was to examine the effectiveness of online-CBTI, with 

a three-week and six-week treatment program from Sleephubs.  

Sleep variable 
Week one 

M  SD 

Week six 

M  SD 

Change, 

% 

 

p 

Sleep onset latency 

(minutes) 
59.13  27.46 26.36  34.74 55 <.001* 

Wake after sleep onset 

(minutes) 
84.13  32.00 37.70  21.84 55 <.001* 

Number of nocturnal 

awakenings (Frequency) 
2.62  1.26 1.74  1.59 34 <.001* 

Total awake time 

(minutes) 
143.27  34.56 64.06  40.88 55 <.001* 

Total sleep time (hours) 5.34  1.58 6.14  1.14 15 .034* 

Time in bed (hours) 7.72  1.39 7.20  1.13 7 .182 

Sleep efficiency 60.06  16.62 71.82  20.23 20 .087 

Sleep quality 

(points)a 
2.40  .67 3.00  .89 25 <.001* 

Morning fatigue 

(points)b 
2.35  .92 2.89  1.04 23 .032* 
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Three-week treatment program 

The results of the present study indicate that the three-week treatment did not 

significantly improve the sleep-related variables, except for the number of nocturnal 

awakenings which decreased by approximately 20% post-treatment. However, the majority 

of the participants met the criteria for normal sleep before the treatment took place as the 

percentage of participants with clinical sleep issues was relatively low. Generally, normal 

sleep is considered to involve sleep efficiency above 85% or that sleep onset latency and 

wake after sleep onset are less than 30 minutes respectively (Perlis et al., 2005). During the 

first week of the three-week program twenty-six participants (63%) had issues with sleep 

efficiency, thirteen (31%) with sleep onset latency, and twelve (29%) with wake after sleep 

onset. Following the treatment, the number of participants with clinical sleep issues in sleep 

efficiency was seven (17%), six (14%) for sleep onset latency, and eight (19%) for wake after 

sleep onset. These findings must be interpreted with caution as they do not inherently suggest 

that the three-week treatment is ineffective in treating insomnia. Rather, it could mean that 

the sample size (N = 41) was too small to find a significant effect. Alternatively, the reason 

for the three-week program failed to show significant sleep improvements could be due to the 

natural pre-existing characteristics of the sample. The participants in the three-week program 

had significantly less sleep-related issues pre-treatment compared to those in the six-week 

program. For instance, at the beginning of the treatment, only 10% of participants in the 

three-week program had clinical issues with both sleep onset latency and wake after sleep 

onset compared to 86% in the six-week program and these differences were significant. 

Therefore, it is possible that the participants in the three-week treatment program simply did 

not show significant improvement in response to treatment because they did not have clinical 

issues to improve on. However, it must be acknowledged that the three-week CBTI program 

might not be as effective in treating insomnia as a six-week program of the same treatment. 



THE EFFICACY OF ONLINE-CBTI 18 

In line with this perspective, some studies have suggested that four CBTI treatment sessions 

at least are necessary for optimal progress (Edinger, Wohlgemuth, Radtke, Coffman, & 

Carney, 2007). Additionally, the three-week treatment did not include all of the CBTI 

interventions such as sleep restriction and the focus was on education and sleep hygiene 

which could explain the limited sleep improvements following the three-week treatment. In 

order to learn about the effectiveness of shorter versions of online-CBTI more studies are 

needed.  

Six-week treatment program 

The results indicated that sleep-related issues were significantly lower following the 

six-week treatment program. Significant improvements were found in sleep latency, wake 

after sleep onset, number of nocturnal awakenings, total awake time, total sleep time, sleep 

quality, and morning fatigue. Time in bed decreased by 7%, and sleep efficiency increased by 

20%, although these were non-significant. These findings are consistent with the results of 

previous research. For instance, similar results were obtained in an Icelandic study by 

Friðgeirsdóttir et al. (2015), where participants (N = 175, Mage = 46 years, age range: 18-79) 

received a compatible online-CBTI treatment for six weeks. Similar to the present study, the 

analysis of the Icelandic study revealed that sleep latency decreased by 55%. Moreover, sleep 

after wake onset decreased markedly (55% in the current study and 53% in the Icelandic 

study) as well as total awake time (55% and 54%). Morning fatigue decreased (23% and 

16%) and sleep quality increased (25% and 18%). The number of nocturnal awakenings 

decreased considerably in the Icelandic study (45%) compared to 34% in the current study. 

Total sleep time increased by 15% in the current study whereas it decreased by 5% in the 

Icelandic study which could be explained by the fact that before the treatment the participants 

in the Icelandic study had a higher mean total sleep time (M = 6.7, SD = 1.0) relative to the 

participants in the present study (M = 5.34, SD = 1.58). In contrast to the current study, the 
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Icelandic study did manage to show significant improvements in time spent in bed and sleep 

efficiency which changed by 13% and 15% respectively. However, the current study reported 

greater improvements in sleep efficiency (20%) that fell short of significance (p = .09), 

perhaps due to the small sample size and utilizing a two-tailed hypothesis rather than one-

tailed. Moreover, the findings of the Icelandic study revealed that post-treatment the mean 

sleep efficiency, sleep onset latency, and wake after sleep onset was within the normal sleep 

limits (Friðgeirsdóttir et al., 2015). As expected with a sample of individuals with insomnia, 

the current work suggests that the mean sleep efficiency (M = 71.82, SD = 20.23) and wake 

after sleep onset (M = 37.70, SD = 21.84) were not within the normal range whereas mean 

sleep onset latency (M = 26.36, SD = 34.74) was within the normal range following the six-

week treatment program. Furthermore, during the first week of the six-week program, all of 

the participants (100%) had a sleep efficiency below 85% and wake after sleep onset greater 

than 30 minutes, and twelve participants (85%) had a sleep onset latency greater than 30 

minutes. Comparatively, during the last week of the program, only nine (64%) participants 

had a sleep efficiency below 85%, eight (57%) had wake after sleep onset latency greater 

than 30 minutes, and two (14%) had sleep onset latency greater than 30 minutes.  

Limitations and strengths 

The main limitation of the study includes a small sample size (N = 55) which has 

implications for the findings such as the statistical power to detect a significant effect. 

Another limitation concerns the recruitment method – it has been documented that 

participants who seek treatment on their own initiative and pay for it themselves are more 

likely to engage and complete the treatment relative to those who are referred by a second 

party and do not have to pay for it. It might also affect the individual´s motivation to change 

and improve their sleep (Friðgeirsdóttir et al., 2015). As all of the participants in the study 

were offered the treatment by their companies it might have biased the findings and possibly 
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affected the completion rate of the treatment (58%) which was relatively low compared to 

other similar studies (60-95%) (Seyffert et al., 2016). However, those studies utilized highly 

controlled experiments rather than individuals from a general population who seek treatment 

in natural settings as in this study. Another limitation is the lack of a control group and 

therefore it is not possible to conclude that the treatment had superior effects to placebo or 

different therapy. It is impossible to determine if the effect of the treatment stems from the 

innovative aspects of the treatment or participants´ expectations or other confounding 

variables. However, others have reported that the effects of online-CBTI are not assigned to 

the innovative aspects or expectations, by providing control groups with convincing faux 

treatment that did not prove to be effective (Espie, et al, 2012). The current work is also 

limited with respect to the measurements of variables as they are purely subjective in nature. 

However, both the clinical diagnosis of insomnia and sleep research heavily depend on such 

measurements, and they are regarded as having high reliability and validity (Aili, Åström-

Paulsson, Stoetzer, Svartengren, & Hillert, 2017). The strengths of the study include that 

participation was not tied to location, therefore increasing access to specialized treatment for 

patients who are unable to attend treatment at a clinic. Additionally, the age range of the 

participants was broad so the treatment seemed to function for individuals of different ages. 

Conclusion 

Despite the limitations, the present study offers a valuable contribution to online-

CBTI research which is currently scarce. The study further supports the efficacity of using an 

online-CBTI treatment which offers clients a convenient, accessible, and highly effective 

treatment for insomnia. Particularly, a six-week treatment program provided by Sleephubs 

seems to effectively alleviate insomnia symptoms to a great extent. However, more research 

is needed to clarify the efficacity of using a shorter-version of online-CBTI such as a three-
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week program. Therefore, future researchers are encouraged to investigate shorter forms of 

online-CBTI to learn about optimal progress for patients. 
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