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Abstract

Objective To investigate the positive impact of e-aid cognitive behavioural therapy on the sleep quality, anxiety, and depres-
sion of nurses on site during the COVID-19 pandemic.

Methods Nurses on site at the Tianjin Medical University General Hospital Airport Site experiencing insomnia, anxiety
and depression during the COVID-19 prevention and control period, from February 2020 to April 2021, were selected and
divided into either an e-aid cognitive behavioural therapy (eCBT-I) group or a control group using a randomized grouping
method. The eCBT-I group was given standard eCBT-I for 6 weeks; the control group did not get any intervention. The
Pittsburgh Sleep Quality Index (PSQI) and the Insomnia Severity Index (ISI) were used to evaluate the sleep quality of the
subjects. The Generalized Anxiety Disorder 7-item (GAD-7) and the Patient Health Questionnaire (PHQ-9) were used to
assess the subjects’ anxiety and depression. Changes in sleep quality, anxiety and depression before and after treatment were
compared between the two groups.

Results Of 118 nurses randomized, the PSQI and ISI scores within the eCBT-I group (n=60) were significantly lower after
treatment (5.9 + 3.9, 6.7 + 4.5) than before treatment (10.4 + 3.5, 12.4 + 4.7) (p <0.05). Compared to the scores of the control
group (n=58) (9.1 + 3.9, 10.6 + 4.1), the PSQI and ISI scores in the eCBT-I group (5.9 + 3.9, 6.7 + 4.5) were lower after
treatment (p <0.05). The GAD-7 and PHQ-9 scores in the eCBT-I group were all lower after treatment (3.7+3.4, 4.2+4.1)
than before treatment (6.7+4.9, 7.7+5.1) (p <0.05). Compared with subjects in the control group (7.1+5.6, 7.3+5.1), sub-
jects in the eCBT-I group (3.7+3.4, 4.2+4.1) had lower scores on the GAD-7 and PHQ-9 scales after treatment (p <0.05).
Conclusion eCBT-1 improved the sleep quality of frontline nurses during the COVID-19 prevention and control period and
relieved anxiety and depression.
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depression
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and depression [2]. Cognitive behavioural therapy for insom-
nia is a set of treatment strategies that target the behaviour,
cognition, and physiology of patients with chronic insom-
nia. Through changes in patient behaviour, sleep hygiene
habits, sleep cognition, and other factors, insomnia can
be improved. Cognitive behavioural therapy (CBT-I)
has been recommended as a first-line treatment for adult
chronic insomnia and insomnia with anxiety and depres-
sion [3]. However, traditional group or individual CBT-I is
performed by trained doctors or psychotherapists. It has a
set of standardized procedures, complex steps and a long
treatment duration and thus is difficult to complete during
public health emergencies especially when faced with a lack
of medical resources. Therefore, it is very important to find a
simple and effective psychotherapy. E-aid cognitive behav-
ioural therapy (eCBT-I) has been shown to be a safe, highly
effective, and widely available treatment method [4]. How-
ever, eCBT-I has not yet reached its full potential in terms
of scope and scale. This study aimed to observe the effects
of eCBT-I on the sleep quality, anxiety, and depression of
nurses on site with chronic insomnia and to provide more
clinical evidence for the application of eCBT-I in patients
with different degrees of insomnia.

Patients and methods
Subjects

Nurses on site with chronic insomnia who agreed to par-
ticipate in this study were selected from the Tianjin Medi-
cal University General Hospital Airport Site during the
COVID-19 pandemic prevention period, from February
2020 to April 2021. Inclusion criteria included: (a) male
and female nurses who were on site and who participated
in COVID-19 pandemic prevention and control; (b) those
who met the diagnostic criteria of chronic insomnia in Inter-
national Classification of Sleep Disorders (ICSD-3)[5]; (c)
those between ages 24 and 44 years; (d) those whose use
sedative and hypnotic drugs was stopped at the beginning
of the treatment period (or gradually discontinued 2 weeks
before the study); (e) those who reported no recent major
stress events; and (f) those who could understand and fol-
low the research protocol, use the internet, voluntarily par-
ticipate in the clinical study and sign the informed consent.
Exclusion criteria included: (a) those with the presence
of a diagnosed somatic disease that may also have caused
insomnia; (b) those with severe anxiety, depression, or other
mental disorders, who could not cooperate with treatment;
(c) those with drug or alcohol abuse or dependence; (d)
those who previously received CBT-I; and (e) those who
were pregnant or lactating. The above nurses on site were
divided by a random grouping method (by lot) into either
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the eCBT-I group or a control group. The eCBT-I group was
given standard eCBT-I for 6 weeks; the control group did not
get any intervention. CBT-I courses can only be sent through
the platform and cannot be forwarded by patient portal site
(via mobile phone or tablet), and the nurses randomized to
the intervention group were told not to mention or watch the
CBT-I information and techniques with the control group.
All procedures performed in studies involving human par-
ticipants were in accordance with the ethical standards of
the institutional and/or national research committee and with
the 1964 Helsinki declaration and its later amendments or
comparable ethical standards (Medical Ethics Committee
of Tianjin Medical University General Hospital). Informed
consent was obtained from all participants and their legal
guardian.

eCBT-Il treatment

The SUMIAN CBT-I management system was adopted, and
CBT-I-trained and experienced medical staff conducted sub-
ject label management, customized treatment plans, checked
subject implementation and configured follow-up plans
according to the subjects’ compliance and improvement;
batch medical orders were sent, and subjects kept sleep dia-
ries, took CBT-I courses, reviewed sleep reports, used vari-
ous sleep improvement tools such as relaxation training and
communicated with health care providers online through a
patient portal site (via mobile phone or tablet). The stand-
ard treatment course was 6 weeks, with structured CBT-1
animation courses every day. The specific program content
included: Week 1--understanding sleep, understanding the
causes of insomnia through learning and skilfully master-
ing the use of sleep recording tools. Week 2-- learning sleep
restriction methods, gradually solidifying sleep and striving
to make sleep time more sustainable. Week 3--enhancing
the association between bed and sleep and shortening the
duration of falling asleep through stimulus control exercises.
Week 4--identifying insomnia and managing bad moods
before sleep through cognitive therapy training. Week
5--learning how to control anxiety and minimize worries
before bed to achieve deep sleep. Week 6--preventing relapse
and learning to cope with acute insomnia. Before treatment,
a professional therapist conducted a remote telephone inter-
view with each subject, and after the interview, a treatment
plan was sent to each participant through the platform at
least once per week for communication and interaction, thus
enabling a dynamic understanding of the treatment status of
each subject.

Assessment methods

Assessments of sleep quality, anxiety, and depression were
performed by a trained doctor in an evaluator-blinded
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fashion. The two groups of subjects were evaluated before
and after treatment. Sleep assessment included the follow-
ing: (a) sleep quality was assessed using the Pittsburgh
Sleep Quality Index (PSQI), a self-rated questionnaire that
is scored on a scale of 0 to 21, with a score >5 indicating
impaired sleep quality, and with higher scores indicating
greater impairment of sleep [6, 7]; (b) the severity of insom-
nia was assessed using the Insomnia Severity Index (ISI)
[8], with total scores ranging from 0 to 28: no clinically
significant insomnia (0—7 points); subthreshold insomnia
(8—14 points); moderate insomnia (15-21 points); severe
insomnia (22-28 points). Assessment of anxiety and depres-
sion included: (a) the severity of anxiety was assessed using
the Generalized Anxiety Disorder 7-item (GAD-7), which
is a brief seven-item screening questionnaire that has been
found to be sensitive to generalized anxiety disorder, social
phobia and panic disorder, with higher scores indicating
greater symptom severity. The internal consistency of the
GAD-7 scale is good. The GAD-7 has good convergent and
divergent validity with other anxiety and disability scales.
A clinical cutoff score of 8§ indicates a diagnosis of anxiety
disorder [9]. (b) The severity of depressive symptoms was
assessed using the Patient Health Questionnaire-9 (PHQ-9),
which has an overall score ranging from 0 to 27, with 0—4
indicating not depressed, 5-9 indicating mildly depressed,
10-14 indicating moderately depressed, 15 to 19 indicating
moderate to severe depression and 20 to 27 indicating severe
depression [10].

Sample size estimation

In most CBTI studies, sleep efficiency by sleep diary is
greater than 85% as the clinical cure rate index, while in a
few studies, ISI is less than 8 as the clinical cure rate index
[11-13]; the proportion of patients with sleep efficiency
greater than 85% after treatment is about 60%, and the pro-
portion of patients with ISI less than 8 is about 40%. In this
study, a strict standard ISI less than 8 was used to estimate
the sample size by statistical and confidence analysis soft-
ware (PASS), where a=0.05, =0.1, mean difference =2.0
and standard deviation difference =3.0. The sample size of
each group was determined to be at least 45.

Statistical analysis

SPSS statistical software was used to process and analyse
the data, and results were expressed as the mean + standard
deviation (SD) for continuous variables. T-tests were used
before and after treatment; differences in demographics, past
medical history and sleep characteristics between the two
groups were compared descriptively using chi-square tests
for categorical measures. A value of p < 0.05 indicated that
the difference was statistically significant.

Results

Of 118 nurses randomized, there were 60 nurses (59 women)
in the eCBT-I group, with an average age of 31.0+4.4 years;
there were 58 nurses (57 women) in the control group, with
an average age of 29.6+4.5 years. Between the two groups,
there were no significant differences in age, sex, height,
weight, education, smoking history, drinking history, his-
tory of hypertension, diabetes, coronary heart disease, sleep
disorders, family history of mental illness, course of disease,
time spent fighting the pandemic or working hours, indicat-
ing that the two groups were comparable.

Sleep scale scores before and after treatment

PSQI and ISI scores in the eCBT-I group were significantly
lower after treatment than those before treatment (p < 0.05).
Compared with the control group, the PSQI and ISI scores
in the eCBT-I group were lower after treatment (p<0.05).
The details of the sleep characteristics are summarized in
Table 1.

Anxiety and depression scale scores
before and after treatment

The GAD-7 and PHQ-9 scores in the eCBT-I group were
lower after treatment than those before treatment (p < 0.05).
Compared with those of the control group, the scores of the
Broad Anxiety Scale and PHQ-9 scales in the eCBT-I group
were decreased after treatment (p < 0.05) (Table 2).

Discussion

After 6 weeks of treatment, the sleep quality, anxiety, and
depression of frontline nurses during COVID-19 prevention
and control were significantly improved, suggesting that
eCBTI had good clinical efficacy.

Table 1 Sleep scale scores before and after treatment

eCBT-I group (n = 60) Control group (n = 58)

Baseline Study end Baseline Study end
PSQI 10.4 +3.5 5.9 +3.9%" 10.0 + 3.1 9.1+3.9
ISI 124 +47 6.7 +4.5"" 118+34 10.6 +4.1

Data shown are the mean + SD

Abbreviations: eCBT-I e-aid cognitive behavioural therapy; PSQI!
Pittsburgh Sleep Quality Index; IS Insomnia Severity Index

“p < 0.05: comparison of between the study end and baseline values
of the eCBT-I group; “p < 0.05: comparison of study end values
between the eCBT-I group and control group
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Table2 Anxiety and depression scale scores before and after treat-
ment

eCBT-I group (n = 60) Control group (n = 58)

Baseline Study end Baseline Study end
GAD-7 6.7+4.9 374347 7.6+5.1 7.145.6
PHQ-9 7.745.1 4244177 8.2+4.4 7.3+5.1

Data shown are the mean + SD

Abbreviations: eCBT-I e-aid cognitive behavioural therapy; GAD-7
Generalized Anxiety Disorder 7-item; PHQ-9 Patient Health Ques-
tionnaire-9

*p < 0.05: comparison of between the study end and baseline values
of the eCBT-I group; ~p < 0.05: comparison of study end values
between the eCBT-I group and control group

A large number of studies have confirmed that eCBT-I
is effective in the treatment of insomnia and can effectively
increase sleep efficiency and improve sleep quality [14, 15].
Consistent with previous research results, our study showed
that after treatment, the PSQI and ISI scores of subjects in
the eCBT-I group after treatment were significantly lower
than those before treatment and significantly different from
those in the control group, indicating that eCBT-I improved
the sleep quality of nurses on site with chronic insomnia dur-
ing the prevention and control period of COVID-19.

eCBT-I has been shown to reduce anxiety and depression
symptoms [16]. A study of the effect of symptoms of depres-
sion and anxiety on insomnia improvements in 455 patients
during CBT-I showed that symptoms of depression and
anxiety did not impair the effectiveness of CBT-I. Instead,
CBT-I was associated with moderate-to-large improvement
of depression and anxiety symptoms in patients with insom-
nia disorder [17]. Findings of the current study were consist-
ent with previous research results. These results indicate that
eCBT-I can relieve anxiety and depression in nurses with
chronic insomnia on the front line of COVID-19 prevention
and control. The focus of treatment is on helping patients
change their adverse cognitive patterns. On the one hand,
it may be the effect of the treatment itself; imaging studies
suggest that the early stage of CBT may modulate functional
connectivity between subgenual anterior cingulate cortex
and inferior frontal gyrus and some nodes of default mode
network, which result in enhanced response inhibition and
reduced self-referential process and rumination of depressed
patients [18]. On the other hand, it may be the additional
effect of improved sleep, sleep disorder, anxiety and depres-
sion affect each other, and the improvement of sleep gradu-
ally causes the change of mood regulation.

Although the present study provides some valuable find-
ings, its design imposes the limitations: (1) considering con-
venience, the control group in the study was blank control
rather than placebo control, so it is difficult to exclude a
placebo effect caused by the “Hawthorne effect”. (2) The
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participants were almost exclusively women. The results of
this study are therefore not fully generalizable to the popu-
lation at large or other settings that include more men. The
male sample size will be increased for further study in the
future. In addition, the long-term effect of this method in this
population needs further observation.

Conclusion

Thus, during the COVID-19 prevention and control period,
eCBT-I was widely applied to front-line medical workers
to improve their sleep and mood, ensure their physical and
mental health, and promote their better participation in the
prevention and control of the pandemic. At the same time,
this study also provided a basis for the application of eCBT-I
among different populations of insomnia patients, which is
worthy of further promotion.
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