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Abstract
Digital technologies have been used to support mental health services for two decades, but the COVID-19 
pandemic created a particular opportunity for greater utilization and more data-driven assessment of these 
digital technologies. This research aims to offer a scoping review of the characteristics and effectiveness of 
digital interventions that were employed to improve mental health in the real context of COVID-19 pandemic. A 
combination of search terms was applied for automatic search of publications in the relevant databases. The key 
features of included studies were extracted, including the intervention, participant, and study details. A total of 20 
eligible studies were included in the final review, which were conducted across different geographic regions and 
among diverse cultural groups. Among them, fourteen studies mainly reported the impact of digital technologies 
on general population, while only one published study developed specific interventions for the isolated COVID-19 
depressed patients in hospitals. Digital technologies identified in this review were mainly developed via web-based 
and mobile-based platforms, such as social networking and video conferencing applications. But less than half of 
them were aligned with theoretical approaches from standardized psychological treatments. Most of the studies 
have reported positive effects of digital technologies, either on improving general mental and emotional well-
being or addressing specific conditions (e.g., depression, stress, and anxiety). This scoping review suggests that 
digital technologies hold promise in bridging the mental health-care gap during and after the COVID-19 pandemic, 
and calls for more rigorous studies to identify pertinent features that are likely to achieve more effective mental 
health outcomes.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic and 
the consequent measures, such as social distancing and 
global lockdown, have posed a significant challenge for 
both individuals and public. Empirical evidences from 
both developed and developing countries have identified 
increased burden of mental health-care system during 
the COVID-19 pandemic [1–3]. For instance, negative 
psychological impacts were observed in the population 
due to the quarantine, including increased incidence of 
depression, perceived stress, and loneliness [4]. Because 
of the public health measures, the reduction of in-person 
mental health services and limitations in patients’ mobil-
ity further deepened the existing shortcomings of mental 
health care systems [5]. In light of the current situation, 
several studies [6, 7] have called for an urgent need to 
develop and adopt the emerging digital technologies in 
order to address gaps in mental health services during 
and after the global pandemic.

Digital technologies offer effective and timely solutions 
that scale-up and decentralize health care across a wide 
variety of platforms, from teletherapy, mHealth (mobile 
health) applications, to web-based interventions. They 
have been used to support mental health services for 
more than two decades, but the COVID-19 pandemic 
creates a unique opportunity for greater utilization and 
more data-driven assessment of these digital technolo-
gies in combating the pandemic-driven surge in mental 
health disorders [7]. Because of the increased demand, 
an overview of how the digital health tools could assist 
in reducing the mental health problems of COVID-19 is 
important, to provide comprehensive recommendations 
for future application of digital mental health interven-
tions during and beyond public health crisis. Some recent 
rapid reviews [8, 9] were conducted under the developing 
situation – however, they only involve a general descrip-
tion of potential digital interventions that may help to 
address the mental health issues of the COVID-19 pan-
demic. Evidence-based synthesis of the actual imple-
mentation techniques and effects of digital mental health 
technologies during public health crises, particularly this 
ongoing pandemic, is currently lacking. As World Health 
Organization highlights, “rigorous evaluation of digital 
health is necessary to generate evidence and promote 
the appropriate integration and use of technologies” 
[10]. This research thus aims to provide a comprehen-
sive and systematic scoping review of the characteristics 
and effectiveness of digital interventions which were 
employed to improve mental health in the real context of 
COVID-19 pandemic.

Methods
Search strategy
The current scoping review followed the guidelines from 
Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses (PRISMA) [11] with minor modifications 
made where appropriate, to ensure clarity and transpar-
ency of review reporting. With an aim to identify digi-
tal technologies which have been applied specifically for 
the mental health problems occurred during the period 
of COVID-19 pandemic, a search was performed on 14 
February 2022 by consulting the following databases: 
IEEE Digital Library, ACM Digital Library, PsycINFO, 
PubMed, and Web of Science. A combination of search 
terms was applied for the automatic search of publica-
tions in the above databases, including (“digital” OR 
“technology” OR “e-health” OR “tele*” OR “internet” 
OR “online”) AND (“mental” OR “psychological” OR 
“emotional” OR “depress*” OR “stress”) AND (“COVID-
19” OR “coronavirus” OR “pandemic”). Reference list 
of the included studies or relevant reviews was further 
inspected for additional articles.

Selection criteria
In the screening process, titles and abstracts were first 
assessed for inclusion, following by the full text to deter-
mine the final included studies in the scoping review. For 
the inclusive criteria, eligible studies had to be carried 
out during the COVID-19 pandemic, which aimed to 
evaluate the effectiveness of a digital health intervention 
on mental health needs or problems took place in the 
COVID-19 context. For the purpose of this review, we 
adopted the classifications from WHO [12] and defined 
the target term “digital health interventions” as “the dif-
ferent ways in which digital and mobile technologies are 
being used to support health system needs”. They there-
fore include Internet, mobile applications, video game 
consoles, sensors and other relevant telecommunica-
tion tools. In addition, we only included journal articles 
published after 2019 when COVID-19 first occurred. 
However, due to the small number of potential studies, 
there is no limitation in terms of participant types, study 
design and mental health outcomes (i.e., depression, 
stress, loneliness, etc.). Those without primary evaluation 
data were excluded, such as study protocols, on-going tri-
als, commentaries, or reviews. The initial search yielded 
2,352 papers, of which 20 studies were included in the 
final scoping review. The selection process is demon-
strated in the Fig. 1.

Results
Key characteristics of the 20 included studies were first 
extracted, including the intervention features (platform 
and techniques, offered functions), participant infor-
mation (country, sample size, age, and profile), as well 
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as study details (methodology, outcome measures, and 
major findings). Table  1 outlines the extracted charac-
teristics of these studies. As expected, all articles were 
published after the year of 2020, with eleven of them 
published in 2021 and two in 2022.

Target population
In terms of location, the identified digital technologies 
were adopted and assessed across different geographic 
regions and among diverse cultural groups. Particularly, 
more studies were published from Asia-Pacific (eight 
studies) and European countries (eight studies), while 
less from other regions such as North America (two 
studies) or South America (one study). One study [13] 
recruited participants from over 60 countries, yet half 
of which were from the United States. Most of the stud-
ies targeted adult individuals aged above 18 years. Some 
of them reported the upper threshold such as 64 years 
[14] or over 70 years [15, 16]. Two studies particularly 
evaluated the effect of digital technologies on commu-
nity-dwelling older adults [17, 18], while three studies 
focused on young generation such as college or university 

students [19–21]. Additionally, the sample size did vary 
a lot across the included studies. For example, four stud-
ies involved a large number exceeding 1000 participants 
(the largest one is 2004 participants from Ellis et al. 
[13]), while four studies included a small sample of less 
than 100 participants (the smallest one is 10 participants 
from Bureau et al. [22]). Ruiz-del-Solar et al.’s study [23] 
reported the number of visits (a total of 986 visits) which 
have been made to patients using digital intervention, 
rather than the actual participant number.

Besides the difference in age and sample size, partici-
pants from the included studies were further recruited 
with various inclusive criteria. For example, the samples 
of these studies varied a lot in occupation, such as college 
students [19], healthcare workers [22] or employees [24]). 
Some studies involved criterion regarding media interac-
tion, such as using online social media regularly [25] or 
having played certain mobile games [13]. Besides general 
population, some digital technologies were adapted to 
people with certain mental problem, such as loneliness 
[14], depression [26], or cognitive impairment (e.g., mild 
dementia [18]). One study from Ruiz-del-Solar et al. [23] 

Fig. 1 Flowchart for the included studies in the scoping review
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further reported a specific intervention for the isolated 
COVID-19 patients within the hospital context.

Description of digital technologies
Based on the platform technology, three types of digital 
mental health interventions were identified in the current 
scoping review: web-based, mobile-based, and external 
device-based interventions. More than half (12 stud-
ies) of the digital technologies were mainly developed 
on web-based platforms, demonstrating their popular-
ity in delivering mental health therapies and services 
during the COVID-19 pandemic. For instance, several 
self-help learning programs [22, 26] or chatbot support-
ing interventions [16, 27] were implemented and deliv-
ered through Internet, to enhance people’s coping skill 
for mental health problems during the COVID-19 pan-
demic. Specific social-networking or video-conferencing 
applications were also used to provide psychoeducational 
trainings, such as Facebook [21] or Zoom [17]. Another 
common type of digital technologies in this review is 
mobile-based interventions. Agyapong et al. [28] intro-
duced “Text4Hope”, a daily supportive text message pro-
gram in Canada, with the aim to provide convenient, 
cost-effective, and population-level interventions during 
the COVID-19 pandemic. Two studies [20, 29] further 
described the use of WeChat (a Chinese instant messag-
ing mobile application) to provide medical consultation 
and education regarding mental health problems related 
to COVID-19. Besides using the existing platforms, there 
were two interventions built on external digital devices: 
one is a television-based assistive integrated technology 
developed for remote support [18], while another is a 
social robot “Pudu” to be used in hospitals [23].

Among all the digital interventions, it is important to 
notice that less than half of them [14, 17, 20–22, 26–28, 
30] reporting adapted contents and activities from cog-
nitive behavioral therapy (CBT), positive psychology, 
or other relevant frameworks. In other words, they 
were aligned with theoretical approaches from stan-
dardized psychological treatments. For the remaining 
interventions, they did not report an explicit psycho-
logical framework to support the intervention develop-
ment, despite that some of them also provided effective 
tools (e.g., online consultation [29], web-based training 
[31], or remote support [18, 23]) to reduce psychologi-
cal burden associated with COVID-19. Several digital 
technologies were not primarily designed for promot-
ing mental health care, such as location-based aug-
mented reality game [13], web-based physical education 
[19], and government-issued COVID-19 contact trac-
ing app [24] – but researchers simply evaluated their 
effects on mental health problems during the pandemic. 
Furthermore, some digital technologies involved addi-
tional functions or services that were closely related to 

present circumstances of the pandemic, including pro-
moting health education and knowledge of COVID-19 
(e.g., symptoms, preventive measures) [18, 29], enabling 
safe and effective communication between COVID-19 
patients and healthcare professionals [23].

Effectiveness of digital technologies
A total of 16 studies have applied the quantitative meth-
ods to evaluate the effectiveness of digital technologies 
on mental health, compared to three studies using quali-
tative methods and one study with mixed methods. Most 
of the studies have reported the positive effects of digi-
tal technologies, either on improving general mental and 
emotional well-being [13, 23] or addressing specific con-
ditions [19, 22, 28, 32]. Among them, eight included stud-
ies examined the effect on depression, while six of them 
reported statistically significant reductions. Similarity, 
seven studies examined the effect on anxiety with six 
reported significant reductions. Based on the findings, 
both depression and anxiety are the main mental condi-
tions which these digital interventions are more effective 
on. For instance, Summers et al.’s study [15] indicated that 
depression and anxiety raised by COVID-19 were signifi-
cantly decreased after the intervention of a digital behav-
ior change application. Only the telehealth interventions 
from two studies [16, 18] have resulted in non-significant 
improvements on mental health among participants.

Among the quantitative studies, web-based survey with 
pre-post measurement was a popular method used to test 
the psychological changes associated with the interven-
tions. Mental health outcomes in these studies were mea-
sured by validated self-report scales, such as Depression, 
Anxiety, and Stress Scale [33], Patient Health Question-
naire–9 [34] or UCLA Loneliness Scale [35], which were 
mainly distributed as an electronic form through the 
internet. Yet some studies adopted unvalidated measure-
ments which were either author-generated (e.g., a single-
item measurement of social resilience [25]) or without 
clear reference (e.g., scale of concerns about COVID-19 
[29]). Only six quantitative [16–18, 20, 26, 31] studies 
were randomized controlled trials (RCTs) in which the 
intervention was compared to a control condition such 
as treat-as-usual [18] or wait-list [17, 20]. Particularly, the 
comparison from Pizzoli et al. [31] involved three experi-
mental conditions based on different web-based relax-
ation practices. Due to the limited number of RCTs and 
diverse outcome measurements, it is currently difficult 
to estimate the overall quality of evidence. Nevertheless, 
one RCT [18] did not explicitly report a random compo-
nent in the sequence generation, which can be consid-
ered to have a high risk of bias. Furthermore, due to the 
heterogeneity of the intervention duration (ranging from 
seven minutes to eight weeks) and the lack of detail in 
several studies, no meaningful conclusions can be drawn 
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regarding the optimal exposure to digital technologies 
required to gain significant mental health improvements.

In contrast, there were three qualitative studies that 
involved open-ended questions and discussion to explore 
the effectiveness of digital technologies. Particularly, the 
results from a social robot intervention [23] were col-
lected from various qualitative field data such as non-
participatory and participatory observation, field notes, 
structured interviews, and even anecdotal records of the 
digital intervention. These findings have implied that the 
robot could awaken positive emotions among patients 
and health-care workers during the COVID-19 pan-
demic. One study from Ellis et al. [13] adopted mixed-
methods to investigate the effects of mobile AR games, 
but only qualitative results have confirmed the potential 
role in supporting the mental well-being of players dur-
ing COVID-19. It further suggested that video games 
could provide “an escape from the fear accompanying the 
pandemic”, as well as “aid emotional coping… to alleviate 
specific mental health conditions” [13].

Discussion
The on-going COVID-19 pandemic has caused a global 
health crisis with extraordinary challenges and burdens 
across many countries, but it also fast-forwards the adop-
tion of digital technologies in health care, particularly 
the mental health domain. As Wind et al. [7] described, 
it might be a “black swan” moment when there is major 
shift in mental health care provision towards e-health 
and digital care. This scoping review has synthesized the 
evidence from 20 digital interventions that have been 
used to support mental health promotion and treatment 
during the COVID-19 pandemic. They were the timely 
reflections of current progress in technological solutions 
for mental health disorders within the COVID-19 con-
text. Through a comprehensive comparison of population 
focus and type of technology used, the findings serve as 
potential guidelines for patients and providers to find (or 
select) innovative solutions that guarantee mental health 
care during and possibly after the pandemic. While pre-
vious relevant reviews only provided narrative descrip-
tion about the potential usage of existing mental health 
digital interventions for the COVID-19 pandemic [36, 
37], the current scoping review is the first review to syn-
thesize recent empirical data regarding the actual mental 
health effects of digital interventions within the context 
of COVID-19, thus providing evidence-based recom-
mendations for clinical practice in this emerging domain.

The widespread use of web-based and mobile-based 
platforms was reported in the review. Mental health 
services were already overloaded in many places prior 
to pandemic; but now the pandemic has even brought 
additional burdens. The telehealth embodiments in web-
based interventions, such as audio or video conferencing, 

are able to overcome the restrictions in traditional face-
to-face interactions and be accessible to a large number 
of people. Particularly, for mobile-based interventions 
with ubiquitous characteristics, they have a larger capac-
ity in scaling up access and follow-up to mental health 
services regardless of time and location. Previous studies 
[38, 39] have already demonstrated the important role of 
web-based or mobile-based interventions in the response 
to large-scale risk events. They are effective in delivering 
mental health support to those experiencing wars, con-
flicts, and human-caused and natural disasters. Many 
digital technologies identified in this review have incor-
porated the telehealth components of remote support 
or online consultation, indicating a greater utilization of 
this service delivery mode under the current COVID-19 
circumstances.

Nevertheless, a certain number of telehealth services 
identified in this scoping review were lack of evidence-
based therapeutic practices and techniques for the 
mental health problems occurred in COVID-19. Con-
sidering the critical mental health crises raised by the 
pandemic, the findings have outlined several important 
problems and challenges of developing customized digi-
tal technologies as effective solutions for mental well-
ness improvement and prevention. As Rauschenberg 
et al. [36] highlighted in another meta-review, there is a 
clear need to develop the theoretical foundation of digital 
interventions through translating good clinical practice 
standards (such as CBT) into key service components. 
Furthermore, future success in therapeutic use of digi-
tal technologies will also require considerable redesign 
(i.e., participatory design approaches) with meaningful 
involvement of both service users and health profession-
als [37, 40], in order to address the diverse mental health 
problems related to public health crisis like COVID-19.

There was initial but robust scientific evidence on the 
effectiveness of digital technologies on mental health 
outcomes influenced by the COVID-19 pandemic, such 
as anxiety, stress, depression, or overall mental and emo-
tional well-being. In line with rapid reviews of early lit-
erature [9, 36], this scoping review further supported 
digital technologies to be timely and effective solutions 
which mitigated the negative psychological impacts of 
the COVID-19 pandemic. However, considering the lim-
ited number of RCTs identified in the review, there is still 
a lack of rigorous and high-quality evaluation to deter-
mine the “true” efficacy of these digital tools within the 
COVID-19 context, particularly the comparison to rou-
tine care involving face-to-face psychotherapy. Mean-
while, since many of the digital technologies have been 
quickly implemented in this emergency phase, how to 
maximize their effectiveness is far from known. Many 
scholars [36, 40] in this field have advocated a blended-
care approach with a reasonable balance between 
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face-to-face and tele-platform. A better integration 
of digital technologies and human interaction may be 
essential in the post-pandemic phase. In this case, more 
research is needed to investigate the long-term treatment 
effects of the integrated interventions with digital and 
social components, particularly under the global health 
crisis like COVID-19.

This review identified various subpopulations which 
digital interventions were assessed on. But there was 
little discussion on how deployment of digital technolo-
gies matched the needs of target subpopulation in the 
COVID-19 pandemic. Previous studies suggested the 
demographic factors, such as age, gender, culture, and 
socioeconomic status, would influence the usage and 
benefits of digital health technologies [41, 42]. Future 
studies should continue to address the knowledge gaps in 
the effective use of digital technologies to deliver appro-
priate mental care to specific groups during the COVID-
19 pandemic. What’s more, the evidence on the use of 
digital technologies for the vulnerable groups, including 
older people and COVID-19 patients, is largely limited. It 
is an important finding since these groups may be partic-
ularly challenged by the pandemic [43, 44]. For instance, 
older adults were reported to suffer the worst physical 
and mental problems from the pandemic, but obtain the 
least benefits from these digital solutions [45]. This age 
group generally has low digital literacy thus might lack 
sufficient knowledge and skills to fully make of these 
digital tools. As a result, for health providers and prac-
titioners, they should increase attention and resources 
to improve digital literacy among the aging population. 
For technical developers, there is also a need to enhance 
usability of digital technologies, in order to close the digi-
tal divide for mental health care in the long-term.

This scoping review had several limitations. Firstly, 
although this study reviewed titles and abstracts from 
nearly 2,000 research articles, it did not include unpub-
lished data or grey literature. We are aware of several 
emerging evaluations which are not published at aca-
demic outlets (e.g., described in news articles or web-
sites). Secondly, only manuscripts published in English 
were included, thus publication bias is possible in this 
review. Thirdly, we are unable to perform a meta-analysis 
due to limited number of RCTs and the diversity across 
interventions and mental health outcomes. It would be 
more meaningful to determine the actual effect size if 
there are sufficient evidence in future studies.

To conclude, the findings of this review demonstrate 
that digital technologies hold promise in bridging the 
mental health-care gap during and after the COVID-19 
pandemic, when disease news and quarantine measures 
have terribly threatened public mental health. This study 
is a timely synthesis of current progress and evaluation 
which could help with the future planning of digital 

psychological interventions for various populations and 
contexts. Further research is needed to conduct more 
rigorous studies and identify pertinent features of the 
digital interventions that are likely to achieve more effec-
tive mental health outcomes.
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