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A B S T R A C T   

Background and aim: Recently, the availability and usefulness of mobile self-help mental health applications have 
increased, but few applications deal with COVID-19-related psychological problems. This study explored the 
intervention efficacy of a mobile application on addressing psychological problems related to COVID-19. 
Methods: A longitudinal control trial involving 129 Chinese participants with depression symptoms was con-
ducted through the mobile application “Care for Your Mental Health and Sleep during COVID-19” (CMSC) based 
on WeChat. Participants were divided into two groups: mobile internet cognitive behavioral therapy (MiCBT) 
and wait-list. The primary outcome was improvement in depression symptoms. Secondary outcomes included 
improvement in anxiety and insomnia. The MiCBT group received three self-help CBT intervention sessions in 
one week via CMSC. 
Results: The MiCBT group showed significant improvement in depression and insomnia (allP < 0.05) compared 
with the wait-list group. Although both groups showed significant improvement in anxiety at the intervention’s 
end, compared with the wait-list group, the MiCBT group had no significant advantage. Correlation analysis 
showed that improvement in depression and anxiety had a significant positive association with education level. 
Changes in insomnia were significantly negatively correlated with anxiety of COVID-19 at the baseline. CMSC 
was considered helpful (n=68, 81.9 %) and enjoyable (n=54, 65.9 %) in relieving depression and insomnia 
during the COVID-19 outbreak. 
Conclusions: CMSC is verified to be effective and convenient for improving COVID-19-related depression and 
insomnia symptoms. A large study with sufficient evidence is required to determine its continuous effect on 
reducing mental health problems during the pandemic.   

1. Introduction 

The global Coronavirus disease 2019 (COVID-19) outbreak was re-
ported as originating in China in December 2019. On March 11, 2020, 
the World Health Organization (WHO) declared COVID-19 as the first 
major global infectious disease epidemic since the 2003 severe acute 
respiratory syndrome (SARS) outbreak (Agyapong, 2020; Paules et al., 
2020). A WHO survey (World Health Organization, 2020) found that the 
epidemic’s sudden nature, the related uncertainty, and the increased 
psychological pressure over time led to the disruption of important 
mental health services in 93 % of countries. In the pandemic’s early 
stage, Chinese people faced serious mental health challenges, such as 
depression, anxiety, fear, and insomnia (Liu et al., 2020; Xiang et al., 

2020). A recent cross-sectional study of 1120 Chinese residents reported 
that 53.8 % experienced moderate to severe psychological problems, 
including moderate to severe symptoms of depression (16.5 %), anxiety 
(28.8 %), and stress (8.1 %; Wang et al., 2020). While many local 
healthcare workers worked to limit the negative impacts of COVID-19, 
they experienced several psychological problems, much like the gen-
eral public. A survey of 1257 Chinese healthcare workers in fever clinics 
and wards showed more serious symptoms of depression, anxiety, 
insomnia, and distress (Lai et al., 2020). An internet survey suggested 
that worse psychological resilience was closely correlated with depres-
sion, anxiety, and somatization symptoms caused by COVID-19 in China 
(Ran et al., 2020). Some believe that psychological resilience develop-
ment (through psychotherapy) could potentially mitigate the impacts of 
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adverse events (Ran et al., 2020). 
To prevent or limit the epidemic’s spread and negative conse-

quences, governments implemented closure and isolation measures 
(Dan et al., 2020). Although isolation measures were found to effectively 
control the spread of pneumonia, they made it difficult for patients with 
mental illness to seek timely, professional medical treatment as out-
patients or during hospitalization. Furthermore, many people with 
COVID-19-related psychological problems experience deteriorating 
health, loneliness, and a sense of hopelessness due to routine disruption 
(Brooks et al., 2020). Indeed, the negative mental health outcomes 
resulting from a global public health emergency may not be conducive 
to epidemic control or development of mental health services. Conse-
quently, it is essential to consider how to appropriately and conveniently 
deal with the epidemic-related psychological problems, particularly in 
severe circumstances. 

Cognitive behavioral therapy (CBT) is recognized as a non- 
pharmacological treatment supported by strong evidence of efficacy in 
mitigating mental health problems. It emphasizes the effect of in-
dividuals’ reasonable cognitive beliefs and attitudes on their feelings 
and behaviors to help them proactively solve life challenges (Drake, 
2016). Although most clients are highly amenable to traditional CBT 
(conducted face-to-face by trained psychiatrists or psychotherapists) 
(Leykin et al., 2007; van Schaik et al., 2004), the main challenges are 
lack of professional therapists, high cost, stigma, and constraints 
regarding service location and time (Mechanic, 2007). Thus, CBT’s 
availability and convenience are somewhat limited, especially during 
epidemic isolation (Kohn et al., 2004). 

However, internet-based CBT (iCBT) may provide potential solutions 
to such challenges. It disseminates CBT through lessons or modules over 
the Internet (Andrews et al., 2018). A randomized controlled trial on 
depression treatment showed that iCBT is equally efficacious as tradi-
tional CBT. However, guided iCBT requires regular guidance from pro-
fessional psychotherapists through email or phone (Wagner et al., 
2014). Although therapists’ participation is greatly reduced in iCBT 
compared with traditional CBT (Carlbring et al., 2018), clients are never 
completely separated from support from professional therapists. Obvi-
ously, inconvenience is not conducive to further promotion of guided 
iCBT. The self-help pattern is another potential avenue for clients to 
utilize iCBT, wherein training or adjustment is completed according to 
established network intervention plans, without therapist participation 
(Wenxuan et al., 2019). In a randomized controlled study of patients 
with panic disorder (Ciuca et al., 2018), the effects on self-help and 
guided iCBT groups were significantly better than those on the wait-list 
group, with no significant difference between the two intervention 
methods. This indicates that self-help iCBT may be better for the public’s 
psychological intervention during the COVID-19 epidemic. 

Since their emergence in 2011 (Miralles et al., 2020), digital mobile 
health (mHealth) applications have shown increasing potential in 
mental health services’ development (e.g., Jiankang Bao or the health 
kit on WeChat; Mosa et al., 2012). These can provide relatively 
comprehensive medical services, such as symptom screening and 
assessment, health intervention, recurrence monitoring, and medical big 
data. Their characteristics of high efficiency, convenience, and easy 
promotion allow such applications to make up for the shortcomings of 
traditional telehealth and computer-based health systems (Krishna et al., 
2009). There is, therefore, an urgent need for convenient mHealth ap-
plications that can alleviate COVID-19-related mental health problems 
and decrease the treatment gap in the mental health system. 

This study explored the intervention efficacy of a convenient, self- 
help, iCBT theory-based mobile application called “Care for Your 
Mental Health and Sleep during COVID-19” (CMSC) for depression, 
anxiety, and insomnia symptoms. This application solves COVID-19- 
related psychological problems using WeChat. 

2. Materials and methods 

2.1. Study design 

A longitudinal two-arm clinical trial was conducted with data 
collected at baseline and the end of intervention/waiting (i.e., one week 
from baseline allocation). Participants were assigned to the mobile iCBT 
(MiCBT) or wait-list group. The primary outcome was change in 
depression symptoms at baseline and one-week post-intervention. Sec-
ondary outcomes were changes in anxiety and insomnia after the CMSC 
intervention. The research period was April-June 2020. The trial was 
conducted entirely on the Internet through CMSC. Approval was ob-
tained from the Clinical Research Ethics Committee of the First Medical 
Center of the Chinese People’s Liberation Army General Hospital before 
the study began. 

2.2. Sample size and participants 

Researchers hypothesized an initial medium effect size of 0.50, 
similar to prior online public mental health interventions in preliminary 
CBT studies (Calear et al., 2009; O’Dea et al., 2020). This study followed 
this existing research for calculation. Each group required a minimum 
sample size of 77 subjects, with statistical power of 80 %, significance 
level of 5%, and allowing for dropout rate of 20 %. Ultimately, the 
MiCBT and wait-list groups had 83 and 46 participants, respectively. 
These individuals successfully completed the evaluation at baseline and 
one-week post-intervention. 

Participants were at least 18 years old, were Chinese residents, had 
depression symptoms (9-item Patient Health Questionnaire [PHQ-9] 
score: 5–27), could read and understand Chinese, and had indepen-
dent access to an iOS or Android mobile phone (to avoid the influence of 
others’ assistance). No exclusion criteria existed, and participants could 
drop out due to personal reasons. Moreover, the allocation was non- 
randomized and there was no blinding in the trial. 

2.3. Recruitment and consent 

The subjects were recruited in two different working units through a 
QR code with the CMCS’s address. Considering the close relationships 
between colleagues in the same working place, it is difficult to randomly 
divide participants into two groups (intervention and control) in the 
same unit. Therefore, this study adopted a non-randomized control 
method, wherein all subjects in one working unit were the MiCBT 
(intervention) group, and all subjects recruited in the other unit were the 
wait-list (control) group. Using their WeChat ID and mobile phone 
number, a unique safety system account was established for each 
participant (Fig. 1A). Participants were asked to complete the informed 
consent forms online. 

2.4. Procedure 

The research team reviewed and approved the consent forms. 
Through online self-help assessment, a built-in CMSC feature, all par-
ticipants could immediately accept the first iCBT intervention session 
and do so again every three days. When participants completed three 
sessions, the second self-help psychological CMSC assessment was con-
ducted online. They had to remain active for at least seven days to 
complete the study. The CMSC had an independent reminder notifica-
tion function. Participants could also receive mental health training 
based on CBT theory for COVID-19-related psychological problems and 
obtained a detailed mental state assessment report once all psycholog-
ical measurements were completed. However, they could not receive a 
clinical illness diagnosis, and there was no monetary compensation for 
participation. If the assessment suggested extreme depression, including 
the risk of suicide or self-harm, the MiCBT or wait-list group participants 
were immediately encouraged to seek additional professional help from 
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a mental institution. Moreover, CMSC provided 359 national hotlines for 
psychological aid to provide timely and comprehensive psychological 
assistance and information (Fig. 1B). 

2.5. Intervention 

The CMSC is a self-help storytelling application based on CBT theory. 
It aims to help users overcome mental health problems related to 
COVID-19. It comprises three parts: evaluation, psychological inter-
vention, and other. After registration, the application collects users’ 
demographic information and evaluates their mental health status. 
Subsequently, users can enter the mainly CBT-based psychological 
intervention section, where they first watch a story comprising pictures 
and texts of a person encountering various COVID-19-related problems 
(e.g., meeting someone coughing who is suspected of being infected with 
COVID-19 in a supermarket). When the story finishes, subjects imagine 
themselves as this story’s protagonist, including their thoughts, 
emotional reactions, and behaviors in that situation. After they select an 
option closest to their response in that situation, CMSC automatically 
plays an expert video to explain the relationships among their selected 
thoughts, emotions, and behaviors, and how to relieve bad moods by 
changing unreasonable cognition based on the CBT theory. Each inter-
vention session had four different stories that took about 30 min to 
complete. Moreover, homework based on CBT theory, such as mood 
record sheets, was deemed as part of the psychological intervention to 
improve participants’ everyday mood and sleep. The third section 

comprised three parts: courses to improve sleep quality, relaxation 
training, and national psychological aid hotline (Fig. 1A and B). The 
application was completely self-paced without psychotherapist support. 
Until now, CMSC could only be accessed through a specific connection 
and was only accessible to the study participants. 

2.6. Wait-list group 

The wait-list group was allowed access to the evaluation function of 
CMSC only when collecting their demographics and mental assessments. 
They could not visit the psychological intervention function and third 
section of CMSC during the trial. However, they could voluntarily use 
the application after completing the one-week post-test survey. No re-
strictions existed on the use of other mental health systems or applica-
tions during this time. 

2.7. Measurements 

2.7.1. Primary outcome: depression symptoms 
The PHQ-9 (Zhang et al., 2013) assessed the depression systems’ 

severity in the past two weeks. Participants were asked to rate the recent 
symptoms’ frequency on a scale of 0 (never) to 3 (nearly every day) for 
each item. The PHQ-9 scores (total range: 0–27) were interpreted as 
normal (0–4), mild (5–9), and moderate and above (10–27). Higher 
scores indicated more severe depression. The Chinese version of the 
PHQ-9 showed good reliability (Cronbach’s α = 0.91; Xiaoyan et al., 

Fig. 1. (A) Therapeutic components within the CMSC application. (B) Other modules in the CMSC application. These icons were translated from the Chinese version.  
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2017). 

2.7.2. Secondary outcomes 

2.7.2.1. Anxiety symptoms. The 7-item Generalized Anxiety Disorder 
(GAD-7; Xiaoyan et al., 2010) assessed the anxiety symptoms’ severity in 
the past two weeks. Participants rated their recent symptoms’ frequency 
on a scale of 0 (never) to 3 (nearly every day) for each item. Higher 
scores indicated more severe anxiety, with total scores ranging from 0 to 
21. 

2.7.2.2. Insomnia symptoms. The 7-item Insomnia Severity Index (ISI; 
Yu, 2010) assessed insomnia symptoms’ severity over the past month. 
Participants rated the frequency of recent sleep conditions on a scale of 
0 (lightest) to 4 (most severe) for each item. Higher scores indicated 
worse sleep, with total scores ranging from 0 to 28. 

2.7.2.3. Psychological resilience. The Chinese version of the Connor 
Davidson Resilience Scale (CD-RISC; Wu et al., 2017) assessed personal 
resilience in the past month. It evaluated 25 items using a five-point 
scoring method ranging from 0 (never) to 4 (always). The scale in-
cludes three factors: optimism, strength, and tenacity, with higher scores 
indicating better psychological resilience. 

2.7.2.4. Anxiety self-rating scale of COVID-19. The visual analogue scale 
(VAS; Abend et al., 2014) assessed participants’ anxiety about COVID-19 
in the past two weeks. Participants rated the degree of their recent 
anxiety on a scale of 0 (never) to 10 (most severe), with higher scores 
indicating more severe COVID-19 anxiety. 

2.7.3. Other measures 

2.7.3.1. Demographics. All participants self-reported their age, gender 
(male or female), marital status (unmarried or married), and years of 
education during the registration. 

2.7.3.2. Application satisfaction and suggestions. Participants were asked 
to express their expectations and satisfaction using the VAS. The total 
score ranged from 0 to 10; higher scores indicated a better sense of the 
application. Participants were also asked whether there were obvious 
adverse reactions to the procedure. It was hoped that participants would 
provide actionable suggestions for application improvement. 

2.8. Quality control 

The WeChat login was set to require a verification reminder, and the 
mobile phone number login required a password received through a 
short message service. The results could only be submitted after all 
required items were completed. Moreover, data with an average 
response time of more or less than three times the standard deviation 
(SD) were regarded as incomplete. These measures ensured high data 
quality and security. 

2.9. Data storage and analysis 

The data were collected and stored securely via the CMSC online 
research platform. All data were analyzed using SPSS version 20.0 (SPSS 
Inc., Chicago, IL, USA). Primary analyses determined the intervention’s 
effect on depression, anxiety, and insomnia relative to the wait-list 
group. Preliminary evidence of CMSC’s efficacy was determined by 
changes in psychological scores between baseline and the end of inter-
vention. This was based on interaction between the time and group, 
using repeated measure analysis with a statistically significant differ-
ence (two-tailed, P < 0.05). A simple effect analysis was required to 
acquire accurate and reliable results after discovering the time and 

group interaction. Effect sizes (Cohen’s d for t-test analysis and η2 for 
analysis of variance) were calculated according to different score 
changes pre- and post-intervention, using standard deviations of the 
change scores pooled. Differences in dropout rates between both con-
ditions at the end of intervention were examined and reported. In the 
MiCBT group, we performed correlation analyses between the change in 
psychological scores and age, gender, education level, CD-RISC scores, 
and COVID-19 anxiety at baseline. Taking the change in psychological 
scores as dependent variables and age, gender, marriage, education, 
COVID-19 anxiety, and CD-RISC scores as independent variables, we 
used multiple linear stepwise regression analysis to explore potential 
factors influencing the improvement of depression, anxiety, and 
insomnia symptoms. Finally, satisfaction and suggestions for CMSC were 
surveyed and analyzed. 

3. Results 

3.1. Overview of the flow of participants 

Participants were enrolled during April 30-June 30, 2020. Fig. 2 
shows their flow through the study. In total, 1020 Chinese participants 
were included and assessed for eligibility. Of these, 706 individuals 
without depression symptoms (PHQ-9 score: 0–4) were excluded, 
resulting in enrollment of 314 participants. They were assigned to the 
MiCBT or wait-list group. Finally, 129 participants (83 in the MiCBT and 
46 in the wait-list groups) finished the trial and were included in the 
analysis. A total of 111 participants (57.2 %) in the MiCBT group and 59 
(61.6 %) in the wait-list group withdrew from the study reporting per-
sonal issues. There were no differences in dropout rates between the two 
groups at the end of intervention (P = 0.436). 

3.2. Demographics and mental health characteristics at baseline 

Table 1 outlines the baseline characteristics of 129 responding par-
ticipants. Their mean age was 34.64 (SD = 9.11) years, and 30.2 % (n =
39) were unmarried. Most had an undergraduate degree, and the mean 
number of educational years was 15.96 (SD = 1.76). No significant 
differences existed between the MiCBT and wait-list groups regarding 
demographic characteristics, except for marriage status. Moreover, no 
significant differences in the PHQ-9, GAD-7, ISI, CD-RISC, and COVID- 
19 anxiety scores were found between the two groups at baseline (all 
P > 0.05). 

3.3. Differences and effect sizes in outcomes for the MiCBT and wait-list 
groups 

Changes in PHQ-9, GAD-7, and ISI scores from baseline to end of 
intervention are shown in Table 2. There was a significant time × group 
interaction in the PHQ-9 and ISI scores at the end of the intervention. 
Post-hoc within-group tests showed that depression and insomnia 
symptoms significantly improved in the MiCBT group (t1 = 4.58, 
P1<0.001; t2 = 4.81, P2<0.001) but not the wait-list group (all P > 0.05). 
Moreover, only a significant time effect was found for anxiety symptoms 
(F = 8.61, P = 0.004). 

3.4. Correlation analysis 

Pearson correlation analysis revealed that education level had a 
significant positive association with changes in PHQ-9 (r = 0.24, P =
0.029) and GAD-7 (r = 0.27, P = 0.015) scores. Moreover, ISI score 
changes were significantly negatively correlated with anxiety of COVID- 
19 (r= -0.15, P = 0.012; Table 3). CD-RISC scores were only negatively 
correlated with the baseline scores of PHQ-9 (r=-0.25, P = 0.004) and 
GAD-7 (r=-0.23, P = 0.010). Further multiple regression analyses 
identified that education level was associated with PHQ-9 (β=0.59, P =
0.017) and GAD-7 (β=0.45, P = 0.014) score changes. Anxiety of 
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COVID-19 was a risk factor for ISI score changes (β=-0.57, P = 0.012). 

3.5. Satisfaction and suggestions 

Finally, 82 participants completed the satisfaction survey and iden-
tified practical suggestions for the application’s improvement post- 
intervention (see Table 4). More than 80 % reported that CMSC was 

helpful and they were eager to participate in the process again. None 
reported adverse events. 

4. Discussion 

To our knowledge, this is one of the first self-help, online, psycho-
logical intervention studies to verify the effectiveness and acceptability 
of a mobile self-help iCBT application for common mental health 
problems related to COVID-19. The main outcomes illustrated that some 
COVID-19-related mental health problems can be markedly improved in 
as short as one week for participants with depression via CMSC. This can 
be done using three convenient and efficient training sessions grounded 
in CBT theory. 

Concerning outcomes, CMSC leads to significant improvements in 
depression and insomnia symptoms among individuals with depression 
relative to those in the wait-list group. CMSC likely helps them change 
unreasonable beliefs about COVID-19-related psychological problems (i. 
e., knowledge), learn how to deal with such problems correctly (i.e., 
attitude), acquire clues and appropriate strategies in reality (i.e., avail-
ability), and normalize the process of coping with depression and 
insomnia symptoms (O’Dea et al., 2020; Rajabi Majd et al., 2020). 
However, we found no significant within-group differences at the end of 
trial in the wait-list group, indicating that depression and insomnia are 
not obviously relieved over a relatively short period. This indicates the 
necessity to adopt appropriate interventions, such as CMSC, to alleviate 
COVID-19-related depression and insomnia. Compared with other 
studies exploring digital mental health tools’ potential to address psy-
chological symptoms, we found that CMSC’s pre-post effect size on 
depression (Cohen’s d = 0.51) and insomnia (Cohen’s d = 0.53) are 
likely to be moderate. The effect size was comparably high in the soft-
ware intervention experiments for mental health problems (Agyapong, 

Fig. 2. Overview of the flow of participants through the trial.  

Table 1 
Demographic and mental health characteristics at the baseline (N = 129).   

MiCBT group 
n = 83 

Wait-list group 
n = 46   Characteristics X2/t P 

Age, mean (SD), y 34.92 (9.95) 34.13 (7.44) 0.47 0.641 
Education, mean (SD), y 15.98 (2.19) 15.93 (0.25) 0.17 0.886 
Gender, N (%)   2.87 0.090 
Male 30 (36.1) 10 (21.7)   
Female 53 (63.9) 36 (78.3)   
Marriage status, N (%)   5.59 0.018 
Unmarried 31 (37.3) 8 (17.4)   
Married* 52 (62.7) 38 (82.6)   
PHQ-9 scores, mean (SD) 8.80 (3.72) 7.65 (2.23) 2.18 0.059 
GAD-7 scores, mean (SD) 5.73 (3.64) 5.35 (2.58) 0.68 0.525 
ISI scores, mean (SD) 10.72 (5.16) 8.96 (5.23) 1.85 0.066 
Anxiety of COVID-19 

scores, mean (SD) 
3.00 (2.52) 3.48 (2.29) − 1.07 0.289 

CD-RISC scores, mean (SD) 56.53 (12.71) 57.89 (11.70) − 0.60 0.550  

* Married category included widowed and divorced participants. Bold values 
indicate P < 0.05. Abbreviations: PHQ-9=The 9-item Patient Health Question-
naire; GAD-7=The 7-item Generalized Anxiety Disorder; ISI=The 7-item 
Insomnia Severity Index. CD-RISC=The Chinese version of the Connor David-
son Resilience Scale; Anxiety of COVID-19=The visual analogue scale (VAS) of 
anxiety self-rating of COVID-19. 
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2020; Burger et al., 2020; Zhang and Smith, 2020). 
For anxiety symptoms, although the analysis of variance showed no 

significant time and group interaction for GAD-7, there was a significant 
time effect at the post-intervention period, indicating that the decrease 
in anxiety symptoms over time was significant. This may be caused by 
widespread trait anxiety among individuals during the COVID-19 
epidemic (Stevenson et al., 2019). The main anxiety may be easily 
caused or affected by life and work pressure (Andersson et al., 2019; 
Miralles et al., 2020), as opposed to specific anxiety issues stemming 
from the epidemic. Remission of anxiety symptoms might be attribut-
able to the passing of time, self-efficacy, or spontaneous remission 
(Whiteford et al., 2013). Therefore, we need to modify CMSC’s design to 
target the resolution of anxiety symptoms in further research. 

A recent systematic review found very few new mobile/digital tools 
addressing health issues during the epidemic. Only one study from 
March 2020 targeted the psychological issues caused by COVID-19 using 
a supportive text message (Text4Mood) program to address pandemic- 
induced psychological problems (Agyapong, 2020). Subscribers 
received free supportive texts about mental health education every day. 
Indeed, Text4Hope sent messages daily, regardless of network 

availability. In contrast, our CMSC uses CBT techniques in the more 
convenient and acceptable form of videos and pictures (Lester et al., 
2019). As we assumed, this distinctly visual approach provided partic-
ipants a better intuitive experience, which was easier to understand and 
had better curative effects than text. Additionally, other pre-2020 digital 
health tools, such as Moodgym, Beating the Blue, and Be Good to 
Yourself, were modified based on their original frameworks and thus 
lacked innovation closely related to COVID-19 (Lüdtke et al., 2018; 
Rodriguez-Pulido et al., 2020). Although a study on Moodgym (Yeung 
et al., 2018) found a medium effect size (Cohen’s d = 0.6), similar to our 
results, its subjects were outpatients with significant and clinically 
diagnosed depression (not the general public with depression symptoms, 
as in our study). These factors made their study more likely to obtain 
expected results. All considered, the CMSC intervention may be more 
conducive to the general public’s mental health, being a succinct, 
convenient, and effective tool for mental health promotion in the 
COVID-19 era. 

The current state of rapid technology development, marked by a 
significant focus on evaluation of mHealth applications, ensured the 
study’s speedy and precise execution (Nicholas et al., 2016). This 
research’s major achievement is its successful completion in just two 
months, from the screening’s beginning to the trial’s end. Compared 
with the conventional iCBT duration of 4–8 weeks (Lindegaard et al., 
2020; O’Dea et al., 2020; Yeung et al., 2018), we rapidly achieved sig-
nificant improvement in mental health problems using three short and 
efficient psychological interventions in a single week. Notably, we did 
not include a post-intervention follow-up. However, constant changes 
that mark the COVID-19 epidemic necessitate fast-acting treatment 
leading to moderate to large effects in a short time. Such resources, like 
CMSC, are worth public recommendation. Accordingly, it is worthwhile 
to increase the duration of follow-up and expand sample sizes in further 
studies of this nature. 

Psychological resilience is regarded as an individual’s potential to 
help oneself deal with challenges and overcome crises (Ran et al., 2020). 
Resilience has been negatively correlated with mental health among 
internal migrant workers in the service industry (Yang et al., 2020). 
Moreover, some indicate that individuals with low resilience are more 
likely to suffer from anxiety and depression because of worse adapt-
ability to sudden and stressful events (Poudel-Tandukar et al., 2019). As 
early as the SARS’s peak period, researchers proposed that bolstering 
resilience may be the best strategy to alleviate the epidemic (Maunder 
et al., 2008). These results are consistent with our partial findings that 
individuals with the worse depression and anxiety symptoms had poorer 
resilience at baseline. However, we found no relationship between 
mental resilience and improvement in depression, anxiety, and 
insomnia. There may have been insufficient time in our study to observe 
its potential relationship with improvement of mental health. Further 
research should verify this association. Moreover, resilience may be an 
important factor for future research on mental health issues related to 

Table 2 
Differences and effect sizes in outcomes between MiCBT group and wait-list group.  

Variables Group N 
Baseline End of Intervention Time × Group Effect Effect sizea Effect sizeb 

Mean ± SD Mean ± SD F P η2 95 % CI Cohen’s d 95 % CI 

PHQ-9 
MiCBT group 83 8.80 ± 3.72 6.47 ± 4.67 

4.30 0.040 0.03 0.00− 0.11 
0.51 0.27− 0.73 

Wait-list group 46 7.56 ± 2.23 6.93 ± 3.96 0.21 − 0.08− 0.50  
Total 129 8.39 ± 3.30 6.64 ± 4.42       

GAD-7 MiCBT group 83 5.73 ± 3.64 4.51 ± 4.10 0.73 0.394 0.01 0.00− 0.06 0.36 0.14− 0.58 
Wait-list group 46 5.35 ± 2.58 4.67 ± 3.80 0.18 − 0.11− 0.47  
Total 129 5.60 ± 3.30 4.57 ± 3.98       

ISI 
MiCBT group 83 10.72 ± 5.16 7.99 ± 5.11 

7.10 0.009 0.05 0.00− 0.14 
0.53 0.30− 0.76 

Wait-list group 46 8.96 ± 5.23 8.72 ± 5.38 0.05 − 0.24− 0.33  
Total 129 10.09 ± 5.23 8.25 ± 5.20        

a the time × group effect size with η2 value in repeated measures analysis. 
b the effect size with Cohen’s d value before and after the intervention in each group. Abbreviations: PHQ-9=The 9-item Patient Health Questionnaire; GAD-7=The 

7-item Generalized Anxiety Disorder; ISI = The 7-item Insomnia Severity Index. 

Table 3 
Correlation of change in psychological scores and variables at baseline.  

Pearson correlation Education level Anxiety of COVID-19  

r P values r P values 

Change in PHQ-9 score 0.24 0.029 − 0.18 0.116 
Change in GAD-7 score 0.27 0.015 − 0.14 0.207 
Change in ISI score 0.15 0.192 − 0.28 0.012 

The change in PHQ-9, GAD-7 and ISI scores means the baseline scores minus the 
post-intervention scores. Abbreviations: PHQ-9=The 9-item Patient Health 
Questionnaire; GAD-7=The 7-item Generalized Anxiety Disorder; ISI = The 7- 
item Insomnia Severity Index; Anxiety of COVID-19=The visual analogue 
scale (VAS) of anxiety self-rating of COVID-19. 

Table 4 
Satisfaction and suggestions with CMSC application (N = 82).   

Positive 
No.(%) 

Feeling   
I enjoyed using the application 54 65.9 
I thought that the CMSC application was helpful 68 81.9 
I would participate again in the future if more scenarios 80 96.3 
I had no obvious adverse events after using the app 82 100 
Suggestions   
More resources, more interaction to cover a wider series of scenarios NA NA 
Increasing push notifications to remind them NA NA 
Longer intervention time and more evaluation NA NA 
Repairing related technical issues and making more convenient NA NA  
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emergencies, epidemics, and disasters. 
We also investigated potential factors affecting the improvement of 

depression, anxiety, and insomnia. The results suggest that participants 
with more education tended to have better improvement in depression 
and anxiety. A follow-up study six months after CBT (Hundt et al., 2014) 
showed that more educated persons benefited more from CBT regarding 
improvements in self-reported worry, consistent with our findings. 
Moreover, we found that initial lower anxiety severity predicted better 
intervention outcomes for insomnia. The previous consistent findings 
suggest that anxiety symptoms to have a negative influence on sleep, 
which may be through maladaptive emotion regulation (Kirwan et al., 
2017). Thus, we believe that education is a positive factor while worry 
about COVID-19 is a negative factor in predicting CMSC’s intervention 
efficacy. 

Most participants who completed the study conducted a satisfaction 
survey and made feasible recommendations, for example, more videos 
and scenarios. The high satisfaction level suggests that individual mo-
tivations might drive them to actively enjoy this research. As no finan-
cial reward existed for participation, the study’s positive results likely 
stem from participants’ interest in this intervention, rather than material 
or monetary compensation. A systematic review of therapist-supported 
iCBT for various mental health problems showed that the dropout rate 
in 19 studies ranged from 2% to 83 % (Melville et al., 2010). Although 
our dropout rate of 57%–62% was slightly high, it is acceptable in ap-
plications of self-help iCBT, considering that many participants may not 
have obvious psychological problems and consider it unnecessary to 
persist and complete the study. Additionally, lack of monetary 
compensation may contribute to failure of completion among partici-
pants. This indicates that appropriate promotion or compensation stra-
tegies can increase the application’s attractiveness, thus benefiting more 
individuals (O’Dea et al., 2020) 

5. Limitations 

There are several limitations to consider. First, due to the urgency 
brought on by the epidemic, concerns about missing the ideal inter-
vention period, and need to quickly recruit participants, we failed to 
conduct randomized allocation, weakening some strength of evidence- 
based medicine. Second, adequate evaluation was not set after each 
training, as the evaluation was conducted after every three training 
sessions. The corresponding inter-training evaluation in CMSC will be 
increased in the future. Third, lack of an extended follow-up period 
restricted the observation of the application’s sustainability beyond the 
efficacy witnessed in the short term. We aim to expand the sample size in 
the future and increase the proper follow-up period to enrich the trial. As 
users suggested, greater scene variety and more intervention sessions 
may be needed to entice other interested participants to join future 
CMSC studies. Nonetheless, this study provides meaningful preliminary 
evidence to support the effectiveness and feasibility of CMSC as a non- 
drug intervention for individuals with COVID-19-related mental health 
problems. 

6. Conclusion 

To our knowledge, few studies have examined CMSC applications’ 
effectiveness for improving depression and insomnia symptoms related 
to COVID-19. Our self-help iCBT intervention showed comparably 
higher rates of engagement, compliance, and tolerance among users, 
demonstrating that MiCBT is acceptable to help the public deal with 
mental health challenges. Future improvements include enhanced scene 
variety and extended intervention follow-up for stronger long-term ef-
fects on mental health outcomes. 
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