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Abstract  
Background and Objective: In the late 2019, an acute respiratory syndrome [severe acute respiratory syndrome coro-

navirus 2 (SARS-CoV-2)] resulted in a pandemic coronavirus disease (COVID-19). This study was designed to com-

pare the efficacy of internet-based cognitive behavioral therapy for insomnia (ICBT-I) with online relaxation training 

for management of insomnia during SARS-CoV-2 pandemic. 

Materials and Methods: This controlled trial was conducted on adults (18-65 years) with the complaint of insomnia 

who called psychology call centers in Mashhad, Iran, from March to June 2020. Participants with insomnia symptoms 

starting after SARS-CoV-2 pandemic who had Insomnia Severity Index (ISI) scores of ≥ 15 were included in the study. 

Five weekly sessions of ICBT-I as the intervention were compared with 5 weekly online relaxation training sessions in 

the control group. ISI before and after 5 weeks of follow-up was compared in both groups. 

Results: From a total cohort of 144 subjects included in the study, 98 were excluded and the remainder were allocated 

to 23 cases and 23 control subjects. During follow-up period, 5 individuals (21.7%) dropped out in each group. The 

mean ISI scores improved after therapy (20.6 to 8.5 and 21.8 to 13.0 for intervention and control groups, respectively).  

Conclusion: ICBT-I significantly improved insomnia severity during home quarantine of SARS-CoV-2 pandemic. We 

suggest that ICBT-I could be an effective and feasible alternative in pandemic of an infectious disease. Clients accepted 

ICBT-I with a minor drop-out in our study. 
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Introduction
1
 

At the beginning of 2020, a novel coronavirus 

called severe acute respiratory syndrome corona-

virus 2 (SARS-CoV-2) spread rapidly across all 

over the world and affected more than 3 million 
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people in 200 countries including Iran (1). Home 

quarantine had been suggested in many countries 

due to the increment of infected cases and deaths 

from SARS-CoV-2. Quarantine protocols have 

led to closing most jobs as well as schools and 

universities, fall of business, social isolation, fi-

nancial and working pressures, which along with 

contradictory news broadcasted through social 

networks led to psychological problems in the 

general population. These problems were mainly 

composed of stress, psychological distress and 
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fear of death, anxiety, rumination, and depression 

(2, 3). About 50 million people stayed at home for 

more than 1 month facing a new and unpleasant 

situation in our country. Being separated from 

friends and family members, lack of freedom, 

boredom, and uncertainty about future also affect-

ed their sleep quality and insomnia during  

SARS-CoV-2 pandemic (4). 

Insomnia means an inability to fall asleep 

and/or waking up too early in the morning or mid-

night (5), and its standard management method is 

cognitive behavioral therapy (CBT) (6). CBT con-

tains cognitive and behavioral techniques. Cogni-

tive techniques include identifying and challeng-

ing subjects’ dysfunctional attitudes and beliefs 

about sleep, cognitive reconstruction, and training 

related to sleep health, and behavioral techniques 

include stimulus control, sleep restriction, regular 

sleep planning, relaxation techniques during sleep 

and during the day, strengthening the connection 

between sleep and bed, meditation, stress reduc-

tion, and lifestyle modification (7).  

CBT for insomnia (CBT-I) has been shown to 

be effective as well as short-term pharmacothera-

py in improving sleep latency and its total dura-

tion of insomnia in subjects (8). 

We used remote consultation instead of face-

to-face interview to manage SARS-CoV-2 infec-

tion control measures. Internet-based CBT-I 

(ICBT-I) can help therapists in managing their 

clients online while addressing cost and distance 

problems and increasing time and place flexibility 

(9, 10). This study was designed to evaluate prac-

ticability and effectiveness of ICBT-I in the man-

agement of insomnia during SARS-CoV-2 pan-

demic and compare it with online relaxation train-

ing technique.  

Materials and Methods 

Study design: This was a controlled trial on 

subjects seeking to consult for insomnia through 

phone calls to 2 general psychology call centers 

(Ferdowsi University of Mashhad call center 

and Governmental Psychology Organization 

call center) in Mashhad, Iran, from March to 

June 2020. This research project was approved 

by the Ethics Committee of Mashhad University 

of Medical Sciences, with the approval  

code of R.MUMS.MEDICAL.REC.1399.455. All  

partici-pants signed the informed consent form of 

the study. 

Those subjects who called with complaint of 
difficulty falling asleep or waking up early in the 

morning were included in the study if they had all 
the following criteria: 18 to 65 years of age, in-

somnia symptoms starting after SARS-CoV-2 
pandemic, longer than 2 weeks insomnia symp-

toms with Insomnia Severity Index (ISI) score of 
15 or more, having access to smart phone or com-

puters, displaying sufficient cognitive capacity to 

provide informed consent assessed by Montreal 
Cognitive Assessment (MoCA) > 10, and willing-

ness to participate. The study design and protocol 
were explained to participants and they were 

asked to announce verbally if they accepted to 
participate. Those with a perceived history of ac-

tive medical or psychological disorder in the past 
6 months, history of alcohol or substance abuse, 

or those who were unable to communicate fluent-
ly in Persian excluded from the study.  

Sample size: G
*
Power 3 program determined 

sample size of 17 per group with significance lev-

el (α) of 0.05, effect size (d) of 0.80, and power of 

80% (11) which led to a minimum number of  

subjects for studying the effectiveness of the  

intervention.  
Data collection and procedures: The included 

subjects were first interviewed by a clinical psy-
chologist expert in CBT, to evaluate the psycho-
logical state of the individuals and build rapport. 
Insomnia symptoms were evaluated by web-based 
ISI at the start of the study and after 5 weeks of 
follow-up. The demographic characteristics of 
subjects were assessed by self-reported data col-
lection. Time schedule of each session was 
planned by the client and consultant. Therapy  
sessions were given through scheduled  
Skype online video calls in both intervention and 
control groups. 

Allocation of participants: Participants were 

allocated to intervention and control groups ac-
cording to which center they called for psycholo-

gy consultation. Those who called the psychology 
call center of Ferdowsi University of Mashhad 

were allocated to intervention group and were 
treated by ICBT-I and those who called the call 

center of Governmental Psychology Organization 
were treated by online relaxation and mindfulness 

training techniques and considered as control 
group (Figure 1). 

Intervention (ICBT-I) group: Participants of 

the intervention group were instructed about ICBT-

I techniques, schedules, and therapy sessions. 
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Figure 1. Consort diagram of the trial (ICBT-I: Internet-based cognitive behavioral therapy for insomnia) 

 

ICBT-I consisted of five 2-hour weekly online 

sessions focusing on facts about sleep, sleep 

scheduling and stimulus control, cognitive re-

structuring, and daytime and bedtime relaxation 

techniques. Cognitive aspects included determin-

ing inefficient beliefs about sleep and cognitive 

reconstruction besides training related to the sleep 

health, and behavioral techniques included con-

trolling stimulus, restricting sleep, regular sleep 

schedule, relaxation techniques during sleep and 

throughout the day, meditation, reducing stress, 

and lifestyle modification. Participants were in-

structed to actively practice the learned techniques 

and they also received regular feedback from their 

consultant on a weekly basis.  

Control (relaxation) group: The control group 

also received five weekly sessions through Skype 

online video calls, each session lasting two hours. 

Clinical psychologists focused on training relaxa-

tion and mindfulness techniques to the subjects 

without using any behavioral or cognitive tech-

niques. The training sessions consisted of training 

general techniques for relaxation, being in the 

moment, mindfulness, and anxiety management. 

Instrumentation: ISI is a self-report question-

naire with seven items which ask individuals to 

rate their sleep problems experienced by them 

during the last 2 weeks based on a Likert scale 

ranging from zero to four. These seven items 

evaluate the intensity of problems such as delay in 

sleep beginning, early morning awakenings, sleep 

maintenance, satisfaction with the present sleep 

patterns, daily dysfunction, and distress and anx-

iety related to the sleep problem. Persian transla-

tion of ISI has been shown to be a reliable and 

valid instrument in evaluating insomnia severity 

(12). The questionnaire also has cutoff values for 

insomnia: less than 8 means no insomnia, 8 to 14 

means subthreshold insomnia, 15 to 21 means 

clinical insomnia (moderate severity), and 22 to 

28 indicates severe clinical insomnia (13, 14).  

Statistical analysis: Analysis of covariance 

(ANCOVA) was used to compare insomnia scores 

between ICBT-I and relaxation groups. The data 

were analyzed by SPSS software (version 20, 

IBM Corporation, Armonk, NY, USA). 

Results 

From 144 eligible subjects, 98 individuals 

were excluded due to a perceived history of 

concomitant medical or psychological comor-

bidities. Forty-six participants (28.2% men) 

with mean ± standard deviation (SD) of age of 

31.41 ± 10.85 years were included in the study. 

 
Table 1. Baseline Insomnia Severity Index (ISI) scores and age of 36 subjects having clinical insomnia 

between relaxation group and internet-based cognitive behavioral therapy for insomnia (ICBT-I) group 

Variables ICBT-I group (Mean ± SD) Relaxation group (Mean ± SD) P-value 

Age (year) 31.16 ± 9.95 31.66 ± 11.96 0.697 

Baseline ISI score 20.61 ± 2.99 21.88 ± 3.67 0.467 

N 18 18 - 
ICBT-I: Internet-based cognitive behavioral therapy for insomnia; ISI: Insomnia Severity Index; SD: Standard deviation 

Assessing subjects for eligibility (n = 144) 

Excluded (n = 98) 
Existence of other mental 

disorders (n = 98) 

Randomized (n = 46) 

Enrollment 

Allocated to ICBT-I (n = 23) 

Lost to follow up (n = 5) 
Receiving allocated intervention (n = 18) 

Allocated to relaxation group (n = 23) 

Lost to follow up (n = 5) 

Receiving allocated intervention (n = 18) 

 

Allocation 

 

Analysis 

 Analysed (n = 18) 

 

Analysed (n = 18) 
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Table 2. Socio-demographic characteristics of 36 participants with clinical insomnia between 

internet-based cognitive behavioral therapy for insomnia (ICBT-I) and relaxation groups 

Variables ICBT-I group [n (%)] Relaxation group [n (%)] P-value 

Gender 
Men 7 (38.9) 6 (33.3) 

0.732 
Women 11 (61.1) 12 (66.7) 

Marital status 

Married 8 (44.4) 7 (38.9) 

0.761 Single 9 (50.0) 10 (55.6) 

Divorced 1 (5.6) 1 (5.6) 

Education 

Illiterate 4 (22.2) 1 (5.5) 

0.461 

Diploma 5 (27.7) 7 (38.8) 

BA 5 (27.7) 5 (27.8) 

MA 3 (16.6) 4 (22.2) 

PhD 1 (5.6) 1 (5.6) 
ICBT-I: Internet-based cognitive behavioral therapy for insomnia; BA: Bachelor of Arts; MA: Master of Arts;  

PhD: Doctor of Philosophy 
 

Twenty-three subjects were allocated to each 

group with 5 participants (21.7%) losing follow 

up in each group and 18 cases completing the 

study in each group.  

Tables 1 and 2 indicate that socio-demographic 

characteristics of 36 subjects (gender, marital sta-

tus, education level, and age) and baseline ISI 

scores were similar in intervention and control 

groups before intervention (P > 0.05).  
The mean ISI scores before and after five 

weeks were 20.61 and 8.50 in case group and 
21.88 and 13.00 in control group, respectively 
(Table 3). ISI scores improved in both ICBT-I and 
relaxation groups. 

 
Table 3. Insomnia Severity Index (ISI) score of 

subjects in intervention and control groups before and 

after intervention (n = 18) 

 Baseline ISI 

score: pre-test  

(Mean ± SD) 

Final ISI 

score: post-test  

(Mean ± SD) 

P-value 

ICBT-I 

group 

20.61 ± 2.99 8.50 ± 2.77 < 0.010 

Relaxation 

group 

21.88 ± 3.67 13.00 ± 3.21 < 0.010 

ICBT-I: Internet-based cognitive behavioral therapy for insomnia; 
ISI: Insomnia Severity Index; SD: Standard deviation 

 
Before analyzing the research hypotheses, the 

ANCOVA assumptions were examined. The re-
sults indicated that the test was not significant at 
the level of 0.05 and the distribution of variables 
was normal. The second assumption was the 

homogeneity of analysis of variance (ANOVA) 
(Levene) variable, showing the homogeneity of 
group variances [F(1,33) = 0.404, P > 0.529]. The 
homogeneity test of regression slope was the third 
assumption, indicating insignificance of the inter-
action of covariate, pretest, and group at the oper-
ating levels (test and control groups). The regres-
sion homogeneity assumption was satisfied based 
on the Pillai’s trace of the regression slope 
[F(1,33) = 0.018, P > 0.895]. The fourth assump-
tion of multicollinearity testing indicated the 
avoidance of multicollinearity. 

There were significant effects among the par-

ticipants of both groups [F(1, 33) = 17.674,  

P < 0.0001, partial η2 = 0.34] (Table 4). However, 

the examination of the adjusted means of two 

groups showed that case (ICBT-I) group had a 

lower average score in ISI after the end of five 

therapy sessions than control (relaxation) group 

(Table 3).  

The means and SD values of the studied varia-

bles corresponding to the ICBT-I group and con-

trol group are presented in table 4 after adjusting 

for covariate variables. 

Discussion 

Insomnia is the most common sleep disorder 

worldwide with 25% of the general population 

reporting symptomatic diagnosis of insomnia and 

6% to 10% having full diagnostic criteria for 

chronic insomnia disorder (15). 

 
Table 4. Tests of between-subjects effects [analysis of covariance (ANCOVA)] 

Source Type III sum of 

squares 

df Mean square F P-value Partial eta 

squared 

Observed 

power 

Pretest 18.68 1 18.68 2.14 0.031 0.06 0.29 

Treatment 154.14 1 154.14 17.67 < 0.001 0.34 0.98 

Error 287.81 33 8.72     
Df: Degree of freedom 
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The prevalence of insomnia symptoms in pop-

ulation exposed to trauma is estimated to range 

from 41% to 91%
 
(16). Our study showed that 

both ICBT-I and online relaxation training im-

proved insomnia severity in SARS-CoV-2 pan-

demic, while ICBT-I was more effective as it end-

ed in significantly lower ISI scores after 5 ses-

sions of therapy. 

As this is one of the first studies evaluating the 

effectiveness of ICBT-I in insomnia during 

SARS-CoV-2 pandemic, we selected online re-

laxation training as the standard of care for the 

control group. Relaxation can improve insomnia
 

but is not as focused on insomnia as ICBT-I.  

This study confirms the previous research on 

the effectiveness of ICBT-I. Both cognitive and 

behavioral techniques of ICBT-I can improve 

sleep quality and encourage participants to pursue 

sleep hygiene habits (17). 

Other studies indicated that ICBT-I was broadly 

as effective and available as face-to-face interven-

tions with specialists in psychology (18, 19). In 

addition, patients can have access to treatment to 

learn cognitive and behavioral techniques at their 

own pace and to telecommunicate with their thera-

pist anywhere in the world (20). Meta-analysis of 

randomized controlled trials (RCTs) on the effec-

tiveness of ICBT-I in management of insomnia 

showed that ICBT-I could reduce anxiety and de-

pression in insomnia (19). The rate of dropout was 

similar in intervention and control groups of our 

study (21.7%). The lost follow-up of ICBT-I rang-

es from 7.2% to 29.0% in previous studies (21-23).  

This controlled trial was not a randomized one 

and subject allocation was based on the call center 

chosen by the individuals, which could adversely 

affect the study’s results. Analysis of socio-

demographic characteristics of intervention and 

control groups showed that groups were similar.  

Conclusion 

Insomnia is a common complaint during disas-

ters and crises. Quarantine protocols and infection 

control measures of SARS-CoV-2 pandemic pre-

clude clients and therapists from attending face-

to-face office CBT-I. ICBT-I could be an effective 

and feasible alternative to office CBT-I in pan-

demic of an infectious disease.  

Conflict of Interests 

Authors have no conflict of interests. 

Acknowledgments 

This research has been extracted from an in-

dependent research (grant number: 990333) ap-

proved by Mashhad University of Medical Sci-

ences. This study received no funds from any 

organization. The authors enthusiastically thank 

all staff of Psychology Counseling Services in 

Ferdowsi University of Mashhad and Govern-

mental Psychology Organization for their kind 

cooperation. 

References 

1. Xiang YT, Yang Y, Li W, et al. Timely mental 

health care for the 2019 novel coronavirus outbreak is 

urgently needed. Lancet Psychiatry 2020; 7: 228-9. 

2. Wang C, Pan R, Wan X, et al. Immediate psycho-

logical responses and associated factors during the ini-

tial stage of the 2019 coronavirus disease (COVID-19) 

epidemic among the general population in China. Int  

J Environ Res Public Health 2020; 17: 1729. 

3. Gao J, Zheng P, Jia Y, et al. Mental health prob-

lems and social media exposure during COVID-19 

outbreak. PLoS One 2020; 15: e0231924. 

4. Rogers JP, Chesney E, Oliver D, et al. Psychiatric 

and neuropsychiatric presentations associated with 

severe coronavirus infections: A systematic review and 

meta-analysis with comparison to the COVID-19 pan-

demic. Lancet Psychiatry 2020; 7: 611-27. 

5. Kaldo V, Jernelov S, Blom K, et al. Guided internet 

cognitive behavioral therapy for insomnia compared to 

a control treatment-A randomized trial. Behav Res 

Ther 2015; 71: 90-100. 

6. Sanchez-Ortuno MM, Edinger JD. Cognitive-

behavioral therapy for the management of insomnia 

comorbid with mental disorders. Curr Psychiatry Rep 

2012; 14: 519-28. 

7. Wise J. Cognitive behavioural therapy can help 

chronic insomnia, review finds. BMJ 2015; 350: h3076. 

8. Zachariae R, Lyby MS, Ritterband LM, et al. Effi-

cacy of internet-delivered cognitive-behavioral therapy 

for insomnia-A systematic review and meta-analysis  

of randomized controlled trials. Sleep Med Rev 2016; 

30: 1-10. 

9. Bonin EM, Beecham J, Swift N, et al. Psycho-

educational CBT-Insomnia workshops in the commu-

nity. A cost-effectiveness analysis alongside a random-

ised controlled trial. Behav Res Ther 2014; 55: 40-7. 

10. Ye YY, Chen NK, Chen J, et al. Internet-based 

cognitive-behavioural therapy for insomnia (ICBT-i): 

A meta-analysis of randomised controlled trials. BMJ 

Open 2016; 6: e010707. 

11. Faul F, Erdfelder E, Lang AG, et al. G*Power 3:  

A flexible statistical power analysis program for the 

social, behavioral, and biomedical sciences. Behav Res 

Methods 2007; 39: 175-91. 



ICBT for Insomnia during COVID-19 Pandemic 

 

116 J Sleep Sci, Vol. 5, No. 3, 2020 

 

http://jss.tums.ac.ir 

12. Yazdi Z, Sadeghniiat-Haghighi K, Zohal MA, et al. 

Validity and reliability of the Iranian version of the 

insomnia severity index. Malays J Med Sci 2012; 19: 

31-6. 

13. Bastien CH, Vallieres A, Morin CM. Validation of 

the insomnia severity index as an outcome measure for 

insomnia research. Sleep Med 2001; 2: 297-307. 

14. Thorndike FP, Ritterband LM, Saylor DK, et al. 

Validation of the insomnia severity index as a web-

based measure. Behav Sleep Med 2011; 9: 216-23. 

15. Bhaskar S, Hemavathy D, Prasad S. Prevalence of 

chronic insomnia in adult patients and its correlation 

with medical comorbidities. J Family Med Prim Care 

2016; 5: 780-4. 

16. Blanc J, Spruill T, Butler M, et al. 0885 is resili-

ence a protective factor for sleep disturbances among 

earthquake survivors? Sleep 2019; 42: A356. 

17. Luik AI, van der Zweerde T, van Straten A., et al. 

Digital delivery of cognitive behavioral therapy for 

insomnia. Curr Psychiatry Rep 2019; 21: 50. 

18. Bastien CH, Morin CM, Ouellet MC, et al. 

Cognitive-behavioral therapy for insomnia: comparison 

of individual therapy, group therapy, and telephone 

consultations. J Consult Clin Psychol 2004; 72: 653-9. 

19. Ye YY, Zhang YF, Chen J, et al. Internet-based 

cognitive behavioral therapy for insomnia (ICBT-i) 

improves comorbid anxiety and depression-a meta-

analysis of randomized controlled trials. PLoS One 

2015; 10: e0142258. 

20. Ritterband LM, Thorndike FP. The further rise of 

internet interventions. Sleep 2012; 35: 737-8. 

21. Forand NR, Barnett JG, Strunk DR, et al. Efficacy 

of guided iCBT for depression and mediation of 

change by cognitive skill acquisition. Behav Ther 

2018; 49: 295-307. 

22. Thiart H, Ebert DD, Lehr D, et al. Internet-based 

cognitive behavioral therapy for insomnia: A health 

economic evaluation. Sleep 2016; 39: 1769-78. 

23. Lovato N, Lack L, Wright H, et al. Evaluation of a 

brief treatment program of cognitive behavior therapy 

for insomnia in older adults. Sleep 2014; 37: 117-26. 

 


