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Abstract 

Cognitive behavioural therapy for insomnia (CBT-I) is an effective treatment option for 

symptoms of insomnia with the majority of patients showing reduction in symptoms after 

treatment. Despite this, a relatively consistent number of patients drop out and thus mitigate 

the treatment‘s effectiveness. The current study aimed to investigate various demographic 

and clinical factors and look at whether they were predictive of dropout risk in online CBT-I. 

An online questionnaire was e-mailed to 170 patients having previously been registered to 

online CBT-I via Betri Svefn‘s web treatment. The questionnaire included questions 

pertaining to gender, age, education, relationship status, children in care, employment status, 

income, number of psychiatric diagnoses, number of physical diagnoses and medication use. 

Of 170 who were invited, 68 (40%) answered the questionnaire and 61 ended up in the final 

sample. Of those, 26 participants (42.6%) did not begin treatment, 14 (23%) dropped out of 

treatment and 21 (34.4%) completed treatment. Chi-square and independent samples t-tests 

were performed on all measures followed by entering measures simultaneously into logistic 

regression. Lower age and higher income were predictive of dropout risk. Since dropout in 

online CBT-I in primary care is rather high it is important to study risk factors for non-

adherence more thoroughly since treatment is still effective for those who finish it. 

 Keywords: insomnia, cognitive behavioural therapy, sleep, online, dropout, risk 

factors, logistic regression.  
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Risk factors for dropout from online cognitive behavioural therapy for insomnia 

 Sleep is an important part of life and necessary for daytime function. However, 

consistently getting a good night's sleep can be challenging and while some people manage to 

get all the sleep they need, some get too little or might even suffer from insomnia. 

 Insomnia is a sleeping disorder where one experiences disturbance in sleep, with 

either difficulties initiating sleep (early insomnia), difficulties maintaining sleep (middle 

insomnia) and/or early morning awakenings (late insomnia). It is a common problem as a 

third of the adult population is suffering from insomnia symptoms at any given time and 

about 6-10% meet the critera requirements for an insomnia diagnosis (American Psychiatric 

Association, 2013). Yet, these numbers are potentially an underestimate as a study from 2006 

reported that even though rates of insomnia were relatively high in the general population, 

not everyone with insomnia symptoms sought help for their difficulties (Morin, LeBlanc, 

Daley, Gregoire, & Mérette, 2006). The study showed that of those that met the criteria for 

insomnia, only about 42,3% had sought help for it during their lifetime. A study from 2003 

also reported that individuals with insomnia are not receiving sufficient treatment for their 

sleeping problems (Drake, Roehrs, & Roth, 2003). Insomnia might therefore be an 

underreported and undertreated problem in the general population.  

 The negative effects of untreated insomnia can be serious and widespread. Chronic 

insomnia, defined as having had insomnia for more than three months, along with objectively 

measured short sleep duration has been shown to have clinically significant effects on 

hypertension (Vgontzas, Liao, Bixler, Chrousos, & Vela-Bueno, 2009), increase risk for type 

2 diabetes (Vgontzas, Liao, Pejovic, et al., 2009) and is associated with an increase in all-

cause mortality rates (Cappuccio, D’Elia, Strazzullo, & Miller, 2010; Vgontzas et al., 2010). 

Furthermore, having insomnia symptoms can increase the risk of comorbid anxiety and 

depression, weight gain or obesity as well as alcoholism (Alvaro, Roberts, & Harris, 2014; 

Buysse et al., 2008; Rosekind & Gregory, 2010). Insomnia during adolescence is also a 
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common problem and has been shown to be a risk factor for mental health problems in young 

adulthood (Roane & Taylor, 2008). In terms of work-related measures Litwiller, Snyder, 

Taylor, & Steele (2017) reported that poor sleep quality had significant correlation with work 

related anxiety, depression and fatique in the workplace. Another study found sleep to be a 

mediator when it comes to workplace demands and performance (Mullins, Cortina, Drake, & 

Dalal, 2014). A study from 2009 also reported the economic impact to be substantial with 

work absence and loss of productivity due to insomnia, explaining 76% of all expenses. The 

same study also found that even though the direct costs of treating insomnia are somewhat 

high, the indirect costs of leaving it untreated are substantially higher (Daley, Morin, 

LeBlanc, Grégoire, & Savard, 2009). Given these health risks and high economic costs, the 

treatment of insomnia therefore becomes important to both the individual and society. 

 Insomnia is usually treated with either cognitive behavioural therapy (CBT-I) and/or 

pharmacotherapy. In pharmacotherapy drugs called hypnotics are used to induce sleep and 

can be used short-term to alleviate some of the symptoms. Hypnotics do have drawbacks 

however such as cognitive and memory impairment as well as decreased general daytime 

performance (Kripke, 2000). According to clinical guidelines though, those suffering from 

insomnia should preferably be treated with CBT-I as a first line of treatment (Riemann et al., 

2017; Schutte-Rodin, Broch, Buysse, Dorsey, & Sateia, 2008). In spite of this, 

pharmacological interventions remain the most common form of intervention even though 

they are not considered ideal for long-term use (Edinger, Wohlgemuth, Radtke, Marsh, & 

Quillian, 2001). The use of hypnotics and sedatives in Iceland for example remains 2-4x 

higher than in other Nordic countries (Nomesco, 2017), potentially due to a lack of 

widespread access to other forms of treatment, such as CBT-I. 

 CBT-I on the other hand is built up of behavioural, cognitive and educational 

components comprised primarily of sleep restriction, stimulus control, relaxation techniques, 

cognitive therapy (addressing sleep-related beliefs and fears) as well as sleep hygiene 
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education material. The patient begins by recording their sleep routine in a sleep diary and 

tracking how much time they spend awake in bed as well as at what times during the night 

sleep difficulties are the most significant. By introducing sleep restriction, the patient’s time 

in bed is reduced to only include time spent sleeping and time spent awake in bed is 

minimised as much as possible, creating mild sleep deprivation and increasing sleep 

efficiency. With stimulus control, the patient is given various instructions, such as getting out 

of bed when unable to sleep or not to take naps during the day, to sever the association of the 

bed and bedroom to wakefulness and reassociate it with sleepiness. These components along 

with the cognitive therapy and relaxation techniques comprise the core components of CBT-I 

(Morin, 2004). A comparative systematic review from 2012 looked at five randomized 

controlled trials (RCT) comparing CBT-I with pharmaceutic interventions and found that 

CBT-I was at least as effective as pharmacological interventions and possibly more durable, 

despite being underutilized. The effects eliminated the need for long-term pharmacological 

interventions and were achieved in 6-8 weekly sessions (Mitchell, Gehrman, Perlis, & 

Umscheid, 2012). In light of this, increasing the availability of CBT-I is important to 

minimize the health risks of insomnia by providing a lasting, durable treatment. 

 An alternative for patients with insomnia is online CBT-I. This method of treatment 

can have benefits for patients who have difficulty getting to and from the sleep clinic as it is 

widely available through the internet while generally being cheaper as it doesn’t require face-

to-face time with a therapist. According to a meta-analysis of eleven RCTs from 2016, the 

current research literature supports online CBT-I as an effective and viable treatment option 

(Zachariae, Lyby, Ritterband, & O’Toole, 2016). The studies showed that online CBT-I 

improved insomnia severity, sleep efficiency, subjective sleep quality, wake after sleep onset, 

sleep onset latency, total sleep time and number of nocturnal awakenings at post-treatment. 

The researchers reported that the effects were similar to those found in conventional face-to-

face CBT-I and even though only five studies had follow-up measures, the improvements 
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seen during therapy were generally sustained at follow-ups from 4 up to 48 weeks. An 

Icelandic study on online CBT-I also showed improvements for sleep onset latency, wake 

after sleep onset, nocturnal awakenings, total wake time, time spent in bed, sleep efficiency, 

subjective sleep quality and fatigue after sleep and these measures were even maintained 

during follow-up (Fridgeirsdottir, Johannsson, Ellertsson, & Bjornsdóttir, 2015). The study 

found that the use of hypnotics was significantly reduced and the treatment had a patient 

approval rate of roughly 94%. It also had a completion-rate of 71% and therefore a 

considerable amount of people, or 29%, dropped out. 

 The same study reported that younger participants more likely to drop out than older 

participants (Fridgeirsdottir et. al, 2015). While online CBT-I appears to be a generally 

effective treatment, dropout rates remain a concern even where the treatment can still be 

effective. Another study from 2015 that also looked at dropout rates in older versus younger 

veterans concluded that although treatment effects were similar for both age groups, younger 

adults had a higher rate of dropout (Karlin, Trockel, Spira, Taylor, & Manber, 2015). Other 

studies have looked at the impact of general health showing that those with poor general 

health have a higher chance of dropout (Morgan, Thompson, Dixon, Tomeny, & Mathers, 

2003) and that those with psychiatric diagnoses are also at increased risk for dropping out, 

especially those with depressive disorder and generalized anxiety disorder (Hebert, Vincent, 

Lewycky, & Walsh, 2010). Yeung, Chung, Ho, & Ho (2015) reported that in a six week 

online CBT-I treatment, moderate depression symptoms was a significant predictor of non-

completion as has also been reported in face-to-face group CBT-I (Ong, Kuo, & Manber, 

2008). 

 The aim of this study was to examine various demographic and clinical factors and 

look at whether these factors were predictive of dropout risk in online CBT-I. The literature 

on risk factors for dropout from online CBT-I is relatively thin and hopefully this study will 

provide insight into how completion rates for CBT-I may be improved. The factors used in 
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this study were gender, age, education, relationship status, children in care, employment 

status, income, number of psychiatric diagnoses, number of physical diagnoses and 

medication use. The primary research question regarded whether any of these variables are 

potential risk factors for dropout in online CBT-I, when compared to those who complete 

treatment. A secondary research question regarded whether those who signed up for 

treatment but did not initiate treatment and those who completed treatment differ 

significantly on any of these measures. 

Method 

Participants 

 The sample of the study included 170 Icelandic participants from two primary health 

care centers in Reykjavík who had been through CBT-I treatment at Betri Svefn, an online 

treatment for insomnia. Participants who initially complained about insomnia symptoms were 

referred by their general practitioner (GP), who also assessed their need for treatment, to 

Betri Svefn for online CBT-I treatment free of charge. Exclusion criteria were a) being 

pregnant, b) being epileptic, c) having bipolar disorder or d) having excessive daytime 

sleepiness. Of the initial 170 individuals, 68 responded responded to the study questionnaire 

(response rate of 40%). Seven individuals were then excluded from analysis due to invalid 

forms (duplicates or incomplete) resulting in a final sample of 61 participants. The 

participants had a mean age of 50.7 years (SD = 15.87; range = 20-81 years). Females (N = 

37) had a mean age of 48 (SD = 17.3; range = 20-81 years) and males (N = 24) had a mean 

age of 54.8 (SD = 12.6; range = 35-78 years). Of the 61 participants that responded to the 

questionnaire, 26 (42.6%) did not begin treatment, 14 (23%) dropped out of treatment and 21 

(34.4%) completed treatment. 

Measure 

 A twelve-item questionnaire was created by the researchers consisting of various 

items. First there were seven items regarding demographic factors, these were gender, age, 
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education, relationship status, children in care, employment status and income. Then there 

were three items were participants were asked to mark all relevant choices, these questions 

regarded number of psychiatric diagnoses, number of physical diagnoses and types of 

medication used daily. For the psychiatric diagnoses, the participant was asked to answer 

whether he or she had been diagnosed by a professional with a depressive disorder, an 

anxiety disorder, ADHD (attention deficit hyperactivity disorder) with or without 

hyperactivity, personality disorder, posttraumatic stress disorder, schizophrenia, an eating 

disorder, substance use disorder or autism spectrum disorder. Similarly, for the physical 

diagnoses question the participant was asked whether he or she had been diagnosed by a 

professional with cardiovascular disease, nervous disease, lung disease, musculoskeletal 

problems, high blood pressure, diabetes, thyroid problems or chronic pain. For the question 

regarding medication use the participant was asked if he or she used any of the following 

medication on a daily basis; cardiovascular medication, pain medication, hypnotics, 

anxiolytics or antipsychotics/anti-depressants. The two last items in the questionnaire were 

additional questions that were not used for analysis but only used indirectly for consideration 

of treatment improvement. The first item regarded whether any of the issues asked about in 

the questionnaire had changed since he or she began treatment at Betri Svefn. The second 

item was only for those who did not finish treatment and regarded whether the participant 

believed that any of the issues asked about in the questionnaire had anything to do with their 

dropout and if not, if they had anything to add about why they did not complete the treatment. 

Procedure 

 When elegible participants had been referred to treatment, they received an approval 

form with all the relevant information about the treatment for informed consent and 

subsequently received an e-mail with login information to Betri Svefn‘s web treatment. When 

participants had signed into the website, their individual 6-week treatment began. When their 

treatment period was over, an e-mail was sent out with a small introduction to the study as 
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well as a link to the questionnaire. If participants had not replied within a week, a reminder e-

mail was sent out. If no reply had been received within two weeks, a third and final e-mail 

was sent out. All data was then registered and entered into relevant statistical software for 

analysis. Participants started treatment at Betri Svefn at different times but all data regarding 

progression of treatment was gathered from March 2018 to March 2019. The study‘s 

questionnaire was sent out in February and March of 2019 and data was all gathered by April 

2019. The study was approved by the National Bioethics Committe of Iceland (ref. no. 17-

202-S1) and the Icelandic Data Protection Authority. 

Intervention  

 The treatment is an individual 6-week online web-based treatment through Betri 

Svefn, a company specializing in online CBT-I. Treatment mainly consists of stimulus 

control, sleep restriction (reduced time in bed) as well as sleep education which aims to 

improve sleep hygiene and sleep environment. Participants monitor and record their sleep 

habits which takes 3-5 minutes each day to fill out from which sleep efficiency (time spent 

asleep divided by time spent in bed) is then calculated. They are then given weekly 20-30 

minute sleep education videos to watch through Betri Svefn‘s website. These videos contain 

information regarding sleep, sleep habits, stimulus control, temporary sleep restriction, the 

sleep environment, exercise, diet, sleep medication, stress among other things. Participants 

receive individualised advice regarding time in bed based on their sleep registration. As 

treatment progresses, time in bed is slowly increased as sleep efficiency increases and 

insomnia symptoms decrease. 

Research design 

 Information regarding progression of treatment was received from Betri Svefn‘s 

database. The study was conducted as a cross-sectional, between-subjects design. For the 

primary results participants were divided into two groups: dropouts and completers. This was 

used as the outcome (dependent) variable and defined progression of treatment. Dropout from 
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treatment was defined as having begun treatment by having started recording one night’s 

sleep but dropping out before week six. Completion of treatment was defined as having 

continued sleep diary recordings at least into week six. For the secondary results, comparison 

was made between non-beginners and completers. Non-beginners were those that did not 

initiate treatment and did not have any sleep diary recordings. The predictor or independent 

variables used were gender, age, education, relationship status, children in care, employment 

status, income, number of psychiatric diagnoses, number of physical diagnoses and 

medication use. 

Statistical analysis 

 When all data gathering was completed, data was entered into the IBM SPSS 

Statistical package where all statistical analysis was performed. First, descriptive statistics for 

response distribution between groups were computed. Chi-square and independent samples t-

tests were then executed for all variables to see whether differences existed between groups 

when using treatment groups (dropouts and completers) as the independent variable. This 

method was used both for the primary and secondary results, comparing the non-beginners 

with completers in the latter. Then for the primary results, all variables were simultaneously 

entered into logistic regression with treatment groups as the dependent variable to investigate 

if they were predictive of dropout risk. Wald statistics, odds ratios and 95% confidence 

intervals were reported for all variables along with significance testing. 

Results 

 Descriptive statistics and the results of the independent samples t-tests and chi-square 

tests are presented in Table 1. For age, number of psychiatric diagnoses, number of physical 

diagnoses and medication use group means are shown with standard deviations in 

parantheses. For gender, education, relationship status, children in care, employment status 

and income participant count is shown along with percentages within group. None of the 
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variables were statistically significant but age was marginally significant with the dropout 

group being somewhat younger on average.  

Table 1.  

Descriptive statistics and significance testing for dropouts and completers 

  
Dropouts 

(n = 14) 

Completers 

(n = 21) 

Test 

statistic 
df P 

Age (SD) 43.1 (13.5) 52.9 (15.5) -1.92b 33 0.06 

Female (%) 7 (50) 13 (61.9) 0.49a 1 0.49 

Education (%)   1.09a 2 0.58 

Primary school or lower 3 (21.4) 6 (28.6)    

Secondary school 5 (35.7) 4 (19)    

Undergraduate or higher 6 (42.9) 10 (50)    

Relationship status (%)   3.18a 1 0.74 

Single 2 (14.3) 9 (42.9)    

In a relationship / Other 12 (85.7) 12 (57.1)    

Children in care (%)   2.33a 1 0,13 

No 8 (57.1) 17 (81)    

Yes 6 (42.9) 4 (19)    

Employment status (%)   1.27a 1 0.26 

Employed 10 (71.4) 11 (52.4)    

Other 4 (28.6) 10 (47.6)    

Income (%)   1.45b 28 0.16 

Less than 250k ISK 2 (14.3) 2 (9.5)    

250 to 399k ISK 2 (14.3) 8 (38.1)    

400 to 549k ISK 3 (21.4) 2 (9.5)    

550 to 699 ISK 1 (7.1) 1 (4.8)    

700 ISK or higher 6 (42.8) 3 (14.3)    

No. of psychiatric diagnoses (SD) 1.14 (1.3) 1.25 (1.8) -0.19b 32 0.85 

No. of physical diagnoses (SD) 1.14 (1.1) 1.05 (1.2) 0.24b 33 0.81 

Medication use (SD) 0.86 (0.9) 0.8 (0.8) 0.19b 32 0.85 

a = Chi-square test 

b = Independent samples t-test      
 

 However, in attempting to further clarify whether any of the variables if taken 

together could potentially be a predictor of dropout risk when using treatment groups as the 

dependent variable, they were entered into logistic regression. These results are presented in 

Table 2.  
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Table 2.  

Logistic regression for predictor variables for treatment dropout 

   95% CI  
  Wald (1) OR Lower Higher p 

Age 4.46 1.21 1.01 1.43 0.04* 

Gender 0.12 0.43 <0.01 56.07 0.73 

Education 1.65 6.19 0.38 100.15 0.20 

Relationship status 2.02 0.08 <0.01 2.62 0.16 

Children in care 0.16 0.42 <0.01 27.24 0.69 

Employment status 1.25 2.27 0.54 9.61 0.26 

Income 4.23 0.27 0.08 0.94 0.04* 

No. of psychiatric diagnoses 3.53 4.16 0.94 18.40 0.06 

No. of physical diagnoses 1.54 0.39 0.09 1.73 0.22 

Medication use 2.15 0.13 <0.01 2.01 0.14 

Nagelkerke's R coefficient = 0.63 

* = p < 0.05 

 

 When entered into logistic regression the model had a relatively high effect size 

(Nagelkerke‘s R coefficient). Age and income were statistically significant at α = 0.05 with 

lower age and a higher income predicting dropout. Number of psychiatric diagnoses is 

marginally significant. 

 For the secondary results, non-beginners were investigated to see whether they 

differed from completers on any of the study measures. The results are presented along with 

descriptive statistics for these groups in Table 3. Medication use is statistically significant 

with non-beginners having higher medication use. A considerable, yet non-significant, 

difference is also seen for number of physical diagnoses with non-beginners having a higher 

number of physical diagnoses. 
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Table 3.  

Descriptive statistics and significance testing for non beginners and completers 

  
Non beginners 

(n = 26) 

Completers 

(n = 21) 

Test 

statistic 
df P 

Age (SD) 53 (16.6) 52.9 (15.5) 0.03b 45 0.98 

Female (%) 17 (65.4) 13 (61.9) 0.06a 1 0.81 

Education (%)   2.60a 2 0.27 

Primary school or lower 3 (11.5) 6 (28.6)    

Secondary school 8 (30.8) 4 (19)    

Undergraduate or higher 15 (57.7) 10 (50)    

Relationship status (%)   0.01a 1 0.97 

Single 11 (42.3) 9 (42.9)    

In a relationship / Other 15 (57.7) 12 (57.1)    

Children in care (%)   0.00a 1 0.99 

No 21 (80.8) 17 (81)    

Yes 5 (19.2) 4 (19)    

Employment status (%)   0.13a 1 0.71 

Employed 15 (57.7) 11 (52.4)    

Other 11 (42.3) 10 (47.6)    

Income (%)   0.41b 36 0.68 

Less than 250k ISK 4 (15.4) 2 (9.5)    

250 to 399k ISK 7 (26.9) 8 (38.1)    

400 to 549k ISK 5 (19.2) 2 (9.5)    

550 to 699 ISK 0 (0) 1 (4.8)    

700 ISK or higher 6 (23.1) 3 (14.3)    

No. of psychiatric diagnoses (SD) 0.88 (1.1) 1.25 (1.8) -0.87b 43 0.39 

No. of physical diagnoses (SD) 1.76 (1.5) 1.05 (1.2) 1.73b 44 0.09 

Medication use (SD) 1.46 (1.2) 0.8 (0.8) 2.05b 44 0.04* 

a = Chi-square test 

b = Independent samples t-test 

* = p < 0.05      
 

Discussion 

 The aim of this study was to investigate whether various demographic and clinical 

factors were predictive of dropout risk from online CBT-I, when compared to those who 

completed treatment. For the primary outcome, lower age and higher income proved to be 

predictive of dropout risk and had a relatively high effect size. These results are partially in 

line with what other studies have reported (Fridgeirsdottir, 2015; Karlin et al., 2015) where 

younger participants have been reported to be more likely to drop out than older ones. Higher 

income as a risk factor for dropout could potentially be related to participants having more 
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demanding work schedules and therefore having less free time and attention to treatment 

protocols. 

 No relationship was found for medication use nor number of psychiatric or physical 

diagnoses with dropout from treatment. This was a partially surprising result as other studies 

have reported mental disorders (Hebert et al., 2010; Yeung et al., 2015) and having poor 

general health (Morgan et al., 2003) being risk factors for dropout in CBT-I. Even though it 

was not a statistically significant finding, number of psychiatric diagnoses came very close to 

statistical significance when entered into logistic regression with dropouts on average having 

fewer diagnoses than those who completed treatment. If this were truly the case, then this 

could mean that those with fewer psychiatric diagnoses are potentially less motivated to 

complete treatment due to better psychological health. However, this would be opposite to 

what the previously mentioned studies have found and would have to be investigated more 

thoroughly in future studies with larger samples. It is also worth noting that the sample used 

in the present study consists of primary care patients and results may therefore differ from 

results seen in previous studies using other types of samples. 

 For the secondary outcome, medication use was found to be higher among non-

beginners than completers suggesting that those using more medication are inclined to opt out 

of treatment. This could mean that those who use less medication are more open to other 

treatment options and therefore have greater success rates in CBT-I. No relationship was 

found on other measures for non-beginners and completers even though number of physical 

diagnoses came close, with non-beginners having more physical diagnoses than completers. 

Age and income are relatively similar for non-beginners and completers, suggesting that 

dropouts do differ on those measures. This would further support age and income being risk 

factors for dropout from online CBT-I.  

 When it comes to the limitations of the study, having more participants would yield a 

stronger effect of true relationships as a small sample size increases the likelihood of a type II 
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error. This limitation might have affected the relationships of predictors between the dropout 

group, which only had 14 participants, and the completers. An unexpected characteristic of 

the sample was also that the non-beginners (42.6%) group was larger than anticipated and as 

such dropouts (23%) and completers (34.4%) were fewer than what others have reported with 

similar samples (Fridgeirsdottir, 2015) and this resulted in a lower participant count in 

comparison groups than expected. The study’s sample is also from two primary health care 

centers in Iceland but using a wider sample in future studies would be more suitable. Another 

limitation is that the data was gathered through an online self-report questionnaire rather than 

a face-to-face or via a more direct assessment. The study significantly relied on the 

participants’ judgment and correct understanding of what was being asked about. Self-

reporting however is considered the gold standard on measures for insomnia but in an effort 

to maximize the online questionnaire’s response rate, the number of questions were kept at a 

minimum but a more direct assessment could potentially allow for expansion in that area.  

 Online CBT-I is effective for those who finish it and previous studies suggest it is 

even suitable for a wide range of age groups (Fridgeirsdottir, 2015), yet lower age and higher 

income appear to predict dropout, as has partially been reported in the previous studies 

mentioned. Since dropout in online CBT-I in primary care is still considerably high and 

considering that CBT-I is suggested as a first line of treatment for insomnia according to 

clinical guidelines (Riemann et al., 2017) the importance of further investigating non-

adherence in online CBT-I using larger samples is of significant clinical importance. 

Especially now that online CBT-I is becoming widely available with increasing internet 

access. 
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