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Abstract

Online therapies are gaining rapid attention since the COVID-19 pandemic. The ever-evolving way of
living during the pandemic changed our health system and the way therapies are delivered and received.
Online Cognitive Behavioural Therapy (CBT) has been shown to be as effective as face-to-face therapies in
treating insomnia and/or nightmares in adults presenting with trauma symptoms. This review assessed
the efficacy of online CBT for the treatment of insomnia in comparison to face-to-face CBT using self-
report and objective measures of sleep such as actigraphy. A literature search on the following databases
was carried out: PubMed, MEDLINE, PsychINFO, Scopus, CINAHL, EMBASE, Cochrane Library, EBSCO and
Taylor & Francis between January 1990 and January of 2022. Two studies met the inclusion criteria.
Findings from this review showed that both online and face-to-face CBT were effective treatments of
insomnia, with face-to-face outperforming online CBT in adults with trauma symptoms using sleep
diaries. However, findings from actigraphy were not consistent with self-report measures. Further
studies that assess and compare online and face-to-face psychological treatments for the treatment of
insomnia/nightmares in those presenting with trauma symptoms are needed.

Keywords: Insomnia; Nightmares; Trauma; CBT; Objective; Self-report; Measures

Abbreviations: CBT-I: Cognitive Behavioural Therapy for Insomnia; PSG: Polysomnography; RCT:
Randomised Controlled Trials; PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-
Analyses guidelines; PICO: Population, Intervention, Comparison, Outcome; PCBT-I=Professional
Cognitive Behavioural Therapy for Insomnia; VCBT-I=Video Cognitive Behavioural Therapy for Insomnia;
ISI=Insomnia Severity Index; ESS=The Epworth Sleepiness Scale; DBAS=The Dysfunctional Beliefs and
Attitudes about Sleep

Introduction

Sleep disorders including insomnia and nightmares are the most predominant sleep
complaints reported by people exposed to trauma [1]. Research shows that both insomnia
and nightmares continue to be prevalent even after successful treatment of trauma (77%
and 52% respectively) [2,3]. Notably, the presence of sleep difficulties act as antecedents to
the development of certain psychiatric conditions including Post-Traumatic Stress Disorder
[PTSD] [4-6]. Moreover, treating sleep disturbances in those presenting with trauma, leads to
reduction of symptoms for both sleep disorders and related trauma symptoms [6-10]. There-
fore, it follows that the focus of future research should be on treating sleep disturbances in
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those presenting with co-morbid conditions. Cognitive behavioural
therapy emerged as the treatment of choice for sleep disturbances,
including Cognitive Behavioural Therapy for Insomnia (CBT-I). The
American Academy of Sleep Medicine recommends the use of CBT-1
as the first line treatment for insomnia [11]. CBT-I incorporates
sleep restriction, stimulus control, cognitive restructuring of neg-
ative thoughts, relaxation techniques, and sleep hygiene [12]. More
specifically, online CBT-I has gained rapid attention since the COV-
ID-19 pandemic. Online CBT-I is found to promote well-being and
resilience and to be a suitable and feasible treatment for individ-
uals subject to home confinement during the pandemic, those do-
ing home schooling, mothers looking after children, and those who
cannot access face-to-face health care in a timely manner [13,14].
Online treatment can reach a large number of individuals, is cost
effective, it is easy to administer, and guarantees a timely-access to
treatments in comparison to face-to-face modality [15]. A number
of studies found online CBT-I to be as effective as face-to-face treat-
ments for sleep difficulties including insomnia and nightmares, and
at times online CBT-I outperformed face-to-face treatments [16,17].

In assessing the effectiveness of sleep-specific psychological in-
terventions, researchers mainly rely on self-report measures such
as sleep diaries and self-administered scales [18]. There are issues
with self-report measures because people presenting with insom-
nia related to trauma tend to overestimate sleep latency (sleep
state misperception), underestimate total sleep time and report
sleep problems to be more severe than they are [19-21]. Actigra-
phy is an objective measure of sleep that measures sleepiness and
wakefulness states through the use of a watch that is worn during
sleep; it further provides appraisals of sleep parameters that are
extracted from sleep diaries and Polysomnography (PSG), the gold
standard for measuring sleep [22]. While, Polysomnography (PSG)
studies have been robust in assessing sleep quality in individuals
with and without trauma symptoms [23-25], PSG and actigraphy
effectiveness in assessing treatment outcomes of online vs face-

Table 1: Search terms and databases searches.

to-face psychological sleep interventions in adults presenting with
trauma symptoms is less clear. Leaders in sleep research call for
the need to incorporate objective outcome measures such as PSG
and actigraphy as well as self-report measures in assessing the ef-
fectiveness of sleep specific treatments to gain more confidence in
treatment outcomes; and minimise the gap between objective and
subjective measures of sleep [26]. This is vital hence the majority
of clinicians working with adults with insomnia and/or nightmares
do not have access to objective measures of sleep and rely exclu-
sively on self-report measures. We aimed to address the above limi-
tations by reviewing the literature systematically and summarising
the findings on Randomised Controlled Trials (RCT) examining the
effectiveness of online and face-to-face psychological treatments
for insomnia/nightmares in individuals presenting with trauma
symptoms using both self-report as well as objective measures of
sleep (PSG and Actigraphy).

Method

The methodology for this review followed the Preferred Re-
porting Items for Systematic Reviews and Meta-Analyses guide-
lines (PRISMA) [27]. The protocol for this systematic review
was registered on PROSPERO on the 24th of February 2021
(CRD42021232975) [28]. The Population, Intervention, Compar-
ison, Outcome (PICO) method [29] was used to address the fol-
lowing research question: How effective are online and face-to-
face psychological interventions for treating diagnosed insomnia/
nightmares in adults exposed to trauma using both self-report and
objective measures of sleep.

Search method

A literature search was performed using databases specified
in (Table 1) between January 2021 and January 2022. Moreover,
Google Scholar and reference lists manual examination were also
implemented. (Table 1) shows the combination of search terms that
were used to search databases.

Cochrane Library
Taylor & Francis

Database Search Terms
EBSCO
PsychINFO (Insomnia OR parasomnia OR hypersomnia OR insomniac OR night terror* OR nightmare*) AND (post-traumatic stress
MEDLINE disorder* OR PTSD OR depression OR major depressive disorder* OR trauma OR complex trauma) AND (Psychological
CINAHL intervention* OR Psychotherapy* OR Psychological treatment* OR Cognitive behavioural therapy* OR cognitive behavioral
EMBASE Therapy* OR CBT OR multi-model CBT OR EMDR OR multicomponent psychotherapy* OR Imagery Rehearsal Therapy* OR
PubMed IRT, Exposure, Relaxation, and Re-scripting Therapy* OR ERRT OR CBT-I) NOT (Pharmacotherapy*) AND (actigraphy* OR

actimetry OR polysomnography OR PSG OR objective measures OR objective sleep OR sleep parameters)

Scopus

Insomnia OR nightmare AND posttraumatic AND stress AND trauma AND objective AND measures AND psychological AND
intervention AND randomised AND trials
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Study inclusion criteria

Studies written in English and published between January
of 1990 and January of 2022 were selected; only peer reviewed
RCTs, on adults 18+ years, were considered for this review; studies
treating diagnosed insomnia and/or nightmares, as diagnosed by

a health professional, in those presenting with trauma symptoms
were elected; RCTs assessing the effectiveness of sleep-specific
psychological interventions on insomnia and/or nightmares using
both objective and self-report scales were selected to be the inclu-
sion criteria (Figure 1).
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Figure 1: PRISMA flow diagram of database searches and final studies selection.

Exclusion criteria

By examining the title, abstract and full text articles, the fol-
lowing studies were excluded: animal studies, posters and oral
presentations, symposiums, study protocols, non-adult studies,
qualitative studies, RCTs without control or waitlist groups, studies
without objective measures, studies with overlapping data, corre-
lational studies, studies that did not include diagnosis of sleep dis-
orders and/or trauma related symptoms, theses, studies treating
PTSD rather than sleep disorders, and studies published prior to
1990 (Figure 1).

Examination of studies

The initial search of databases and screening of studies by title
and abstracts was performed by one reviewer (FI). Full text exami-
nation of RCTs that deemed suitable were screened and underwent

further assessment. Once the final articles were selected, their el-
igibility was reviewed by a senior researcher for verification and
appropriateness (GK). A 100% inter-rater agreement between the
two reviewers was achieved for the selected studies (FI and GK).
There were some concerns about data overlap for four studies.
Email correspondence with one author confirmed data overlap in
two papers and another paper was deleted because data overlap
could not be established.

Risk of bias assessment

The effect of, and adherence to, interventions in RCTs was
assessed utilising the Revised Cochrane risk-of-bias tool for ran-
domised trials (RoB 2) [30]. RoB 2 assesses biases in relation to
deviations from per-protocol interventions, bias arising from the
randomization process and measurement issues, missing data, and
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bias in reporting results. See (Table 2) for the results of a risk of bias
assessment for the selected studies.

Result

A total of 458 studies were detected and screened by both title
and the specified inclusion criteria. Fifty-four duplicates were re-
moved from the analysis. This led to examination of 404 articles by
abstract. A total of 349 articles were excluded after careful consid-

eration of the inclusion criteria ((Figure 1) for a detailed descrip-
tion of the excluded studies). Fifty-five randomised trials were then
assessed by examination of full articles. This led to the exclusion
of 53 studies for reasons delineated in (Figure 1). An additional
manual checking of reference lists and Google Scholar produced
no further articles. Two RCTs met the inclusion criteria and were
assigned for the final analysis of this systematic review. (Table 3)
provides details of the two RCTs.

Table 2: Risk of bias assessment using the revised cochrane risk-of-bias tool for randomised trials (RoB 2).

Scale Studies
RoB 2 Bias Domains Savard et al. [31] Taylor et al. [32]
Bias due to randomisation Low risk Low risk
Bias due to departure from intended interventions (assignment to intervention) Low risk Low risk
Bias due to departure from intended interventions (adhering to intervention) Low risk Low risk
Bias due to missing outcome data Low risk Low risk
Bias in measurement of outcomes Low risk Low risk
Bias in selection of reported results Low risk Low risk
Overall RoB 2 judgement Low risk Low risk
Table 3: The efficacy of psychological treatments for insomnia and/or nightmares.
Objective and Sub-
Author/Country | Sample Size N Group-Allocations Therapies Implemented jective Outcome Outcomes
Measures

Savard et al. [31]

Canada breast cancer

242 women with

PCBT-I (n=81)
VCBT-I (n=80)
Control (n=81)

PCBT-I received 6-weekly
50 min sessions of one- on-
one treatment

VCBT-I received a self -help
package composed of 60
minutes video and six
booklets

IS], sleep diary,
DBAS, Actigraphy

Both PCBT-I and VCBT-I showed
significant improvement on all
sleep diary measures in compari-
son to the control group

PCBT-I showed larger effects
sizes than VCBT-I on reported
measures of sleep

Taylor et al. [32]

USA soldiers

100 active -duty

CBT-I (n=33)
Internet CBT-I (n=34)
Control (n=33)

6 weekly 60-minute ses-
sions of face-to-face CBT-I

6 weekly 60-minute
sessions of internet CBT-1
(lessons were self-paced
modules with visual anima-
tions)

Control group received a
brief (5 minutes) check-in
call every second week for

6 weeks

Sleep diary, ISI,
DBAS, ESS, Actig-
raphy

Both face-to-face and internet
CBT-I showed significant im-
provements on sleep efficiency
and insomnia scores in compari-
son to the control group

Face-to-face CBT-I was superior
to both internet CBT-T and control
group for sleep quality

Note: CBT-I=Cognitive Behavioural Therapy for Insomnia; PCBT-I=Professional Cognitive Behavioural Therapy for
Insomnia; VCBT-I=Video Cognitive Behavioural Therapy for Insomnia; ISI=Insomnia Severity Index; ESS=The Epworth

Sleepiness Scale; DBAS=The Dysfunctional Beliefs and Attitudes about Sleep.
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Sample characteristics

Three hundred and forty-two participants were included from
the two selected studies. There were 259 females and 83 males.
Their mean age ranged between 33 and 54 years.

Outcome measures

The main measure of insomnia was selected to be sleep effi-
ciency extracted from insomnia or nightmare diaries. Sleep effi-
ciency was deemed to be the most appropriate parameter hence it
encompasses total sleep time, sleep onset latency, wake time after
sleep onset and morning wakeup time [9]. Actigraphy was used in
both studies as an objective measure of sleep.

Statistical reporting of data

The interaction effect of time (pre-versus post-intervention),
by group (intervention versus control group) was reported where
available. Main effects alone were reported if interactions of time by
group were not reported.

Findings from selected studies

Face-to-face versus internet/video CBT-I on diary meas-
ures: Only two RCTs met the inclusion criteria and were selected
for this review. The two RCTs compared the effectiveness of face-
to-face and online CBT-I for the treatment of insomnia in those ex-
posed to trauma. Savard and colleagues [31] applied six sessions of
CBT-I (stimulus control, sleep restriction, cognitive restructuring,
and sleep hygiene) for the treatment of insomnia in women with
cancer. CBT-I revealed a significant group by time effect for sleep
efficiency SE as measured by sleep diaries for both face-to-face and
online CBT-I (p=.001) in comparison to no treatment/control group
from baseline to post-intervention. However, effect sizes were
greater for face-to-face CBT-I (from pre- to post-treatment, d=0.66
to d=1.84) than online CBT-I (d=0.50 to d=1.40) and control group
(d=0.23 to d=0.69) [31]. Furthermore, more participants in the
face-to-face CBT-1 (71.3%) experienced remission than online CBT-I
(44.3%) and control group (25.7%) (p< .04) [31]. Similarly, six ses-
sions of either face-to-face or online CBT-I treatment consisting of
stimulus control, sleep restriction, cognitive restructuring, sleep
hygiene and relaxation were implemented for the treatment of in-
somnia in military personnel [32]. A significant group by time inter-
action for both face-to-face and online CBT-I treatment was found
in comparison to the control group receiving a 5-minute check in
calls throughout the trial on sleep efficiency (p=.002). Although, no
significant difference was detected between face-to-face and online
CBT-I treatment on sleep efficiency, larger effect size was found for
face-to-face (d=0.89) than online CBT-I (d=0.53) when both treat-
ments were compared to the control group. At six month follow up,
results remained significant for sleep efficiency (p<.05) between
post-treatment and six month follow up for both face-to-face and
online CBT-I groups suggesting a durability of treatment [32]. The
above findings from the two studies suggest that both face-to-face
and online CBT-I are effective in significantly improving sleep ef-
ficlency parameters in those presenting with diagnosed insomnia
presenting with trauma symptoms with face-to-face CBT-I outper-

forming online CBT-I with large effects sizes. Both studies were as-
sessed as high-quality RCTs according to the RoB 2 scale [30-32].

Objective/actigraphy assessment of insomnia: Both studies
found no significant group by time interaction effect on the actig-
raphy measures for any sleep parameters except for a reduction
of total sleep time TST from pre- to post-treatment for those who
received face-to-face CBT-I in comparison to online CBT-I (p=.004,
p=.05 respectively) [31,32].

Discussion

We searched the literature for RCTs that compared online and
face-to-face CBT for diagnosed insomnia/nightmares in those ex-
posed to trauma using self-report and objective measures of sleep.
Two RCTs were located that compared online and face-to-face CBT
for the treatment of insomnia in those with trauma symptoms using
self-report and objective measures of sleep [31,32]. No studies for
the treatment of nightmares were identified in this review. Prelim-
inary findings from this review showed that both face-to-face and
online CBT-I are effective in improving sleep efficiency with face-
to face CBT-I showing larger effect sizes than online CBT-I [31,32].
Online CBT-I can be challenging due to the absence of therapist’s
support and other issues relating to access and motivation of client
[32]. Face-to-face CBT-1 outperformed online CBT-I in this review
which is in line with other research findings, perhaps due to partic-
ipants having the support of a therapist who provides encourage-
ment and reassurance in relation to treatment [31,33,34].

Both support and helpful feedback provided by a therapist can
affect treatment outcomes positively [33]. This is contradictory to
what has been reported recently by Gieselmann and Pietrowsky
[17] who found that digital treatment for insomnia outperformed
face-to-face treatment. Researchers of this study suggested that on-
line therapy can potentially be made more personalised to meet the
needs of the individual by increasing self-governance and person-
al responsibility towards therapy, and providing more privacy to
those receiving therapy [17]. This review also showed that results
obtained from actigraphy were not in line with subjective meas-
ures. Research suggests that the reduction of TST on actigraphy
could be a function of the rigorous application of sleep restriction
therapy which restricts the amount of time in bed, as a result affect-
ing the recorded TST [16,35]. Objective measures are not widely
researched due to costs involved and difficulties with implemen-
tation that potentially affects sleep quality for participants during
sleep [36,37].

The COVID-19 pandemic changed the way we live. It has also
changed the way we receive and provide health care. In order for
us to continue to provide health care in a sensible and effective way;,
digital therapies and online methods need to come to the forefront
of research and clinical practice. The progression in digital thera-
pies and treatment methods have been slow despite considerable
demands for them [38]. This review highlighted the scarcity of on-
line CBT-I interventions for the treatment of insomnia and the ab-
sence of studies that addressed nightmares in those presenting with
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symptoms of trauma using both self-report and objective measures
of sleep. As such, there is an urgent need for RCTs that address the
above limitations. We propose the need for immediate RCTs that
assess the effectiveness of online CBT treatments for both insomnia
and nightmares in adults presenting with trauma symptoms. We
also propose the need for clinical assessments of sleep and trauma
symptoms in this cohort. The effectiveness of treatments’ outcomes
should be assessed using both objective and subjective measures
at pre, post and follow up treatments. Perhaps more research and
more rigours implementation of measures of sleep will assist in up-
scaling online treatments to be as effective as face-to-face interven-
tions during a time where COVID-19 continues to impact our lives
in an unprecedented way.
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