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ABSTRACT

Background: Using digital health technologies (DHTs) to deliver and augment healthcare is an innovative way to
solve common challenges that the mental healthcare setting faces. Despite China's rapid development of DHT, a
comprehensive understanding of staff views of DHTs is lacking, which limited the evidence to support imple-
mentation strategies. In the current study, we aim to: (i) investigate staff attitudes towards digital technology for
mental health problems in China; (ii) explore staff's views on the facilitators and barriers regarding uptake and
adoption of digital technology in mental health services in China; and (iii) understand how the COVID-19
pandemic has changed staff views on digital mental health.

Methods: An online survey was conducted to explore staff attitudes towards implementing DHTs in China.
Descriptive statistics were conducted to summarise quantitative data. Free-text data were analysed using qual-
itative content analysis.

Results: 1270 mental health professionals completed the survey. Respondents reported low levels of knowledge of
DHTs and moderate levels of accessibility of DHTs in their hospitals. Respondents expressed positive attitudes
towards DHTs and demonstrated moderate levels of perceived feasibility and acceptability of implementing
DHTs in clinical services. As expected, respondents reported that the COVID-19 pandemic caused significant
impacts on their clinical services, and almost all respondents deemed DHTs useful for services provision during
the pandemic and were willing to apply such technologies in clinical services after the pandemic.

Conclusions: Despite the Chinese mental health staff expressed positive attitudes towards implementing DHTSs in
clinical practice, most of the staff lacked sufficient knowledge to provide such services. These findings highlight
the need to develop implementation strategies such as training programmes and dissemination of research ev-
idence to support the translation of research.

1. Introduction

et al., 2021). Using DHTs to deliver and augment healthcare is an
innovative way to solve common challenges that the mental healthcare

Digital mental health involves applying digital technologies such as
short message service (SMS) messages, mobile apps, computer pro-
grammes, software applications (apps), interactive websites, social
media platforms, wearable and ambient sensors, virtual reality, or
artificial intelligence to mental healthcare (Michie et al., 2017; Sim,
2019). These digital health technologies (DHTs) may be used in a
standalone manner or can be combined with other products such as
medical devices, diagnostic tests, or face-to-face appointments (Torous

setting faces, including high demands on mental health service (e.g.
timely access to service, self-management, and symptom monitoring), a
shortage of trained mental healthcare professionals, and stigma of
accessing mental health services (Mental Health Foundation, 2015;
Substance Abuse and Mental Health Services Administration, 2019). The
benefits of digital health are clear and include: improving access to, and
ways in which, information about mental health problems is shared;
connection via social media platforms; opportunities for peer support;
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more choice about how healthcare is delivered and received; anonymity;
increased and timely access to evidence-based interventions in a
comfortable and familiar environment; low cost; timely data sharing
between providers; a potential avenue to contact service users; and
normalising mental health problems (Bucci et al., 2019). In addition,
treatments using DHTs are shown to be as effective as the best face-to-
face care in the treatment of high prevalence mental health problems
(Titov et al., 2020). More importantly, as we have seen in the COVID-19
pandemic, DHTs are being relied upon in ways never seen before. DHTs
may be more feasible and appropriate for offering mental health services
during the pandemic (Carlo et al., 2021). Digital health has been used in
many countries and health settings to cope with the pandemic crisis as
in-person and face-to-face visits are not possible during periods of
lockdown (Kinoshita et al., 2020; Torous et al., 2020b), especially with
reduced staff numbers due to sickness or self-isolation. For instance, to
mitigate the risk of transmission of COVID-19 and the interruption of
healthcare provision, 17 different countries reported changing regula-
tion and increasing use of telemedicine for mental healthcare (Kinoshita
et al., 2020).

Although facing tremendous demands, China's mental health system
lacks resources to meet the need of people with mental health problems
to access services. The lifetime prevalence rate of any mental health
problem in China is 16.6 % (Huang et al., 2019). As of 2019, mental
health problems accounted for 20.29 million disability-adjusted life
years (DALYs) in China (Ma et al., 2020). In contrast, the estimated
shortage of mental health professionals relative to the population need
was 40,000 (Wu et al., 2016). According to the World Health Organi-
zation's Global Health Observatory, as of 2015, there are only 2.20
psychiatrists, 5.42 mental health nurses and 0.07 mental health hospi-
tals per 100,000 population in China (WHO, 2019). Unlike the
community-based care model in many other countries, mental health
services in China are mainly delivered through psychiatric hospitals and
supported by departments of psychiatry in general hospitals,
community-based health facilities and rehabilitation centres (Liu et al.,
2011). Although settings like general hospitals or community-based
health facilities have the ability to deliver mental healthcare, mental
healthcare is delivered primarily in psychiatric hospitals, especially
tertiary hospitals (Liang et al., 2018; Patel et al., 2016). Since the mental
healthcare system in China is designed as hospital-centred care (Yip and
Hsiao, 2014), meaning the majority of well-trained mental health pro-
fessionals are concentrated in psychiatric hospitals located in urban
areas, which creates barriers for people living in rural or remote areas to
access care (Liu et al., 2013; Xiang et al., 2018).

Given the high digital literacy of the Chinese population, digital
mental health offers promising solutions for the problems mentioned
above. In 2019, smartphone ownership in China reached 96 % (Chou
et al., 2019). Similar to the general population, 83.2 % of people with
mental health problems and family members reported owning and
frequent use of mobile devices (Tan et al., 2020). In recent years, digital
mental health has been proliferating in China. A recent systematic re-
view identified 32 DHTs for a range of mental health problems using a
variety of digital technologies, including smartphone app, text
messaging, internet, virtual reality, and most studies were published in
the past five years (Zhang et al., 2021b). On commercial smartphone app
stores, there are 172 mental health apps available to be downloaded (Yin
et al., 2020). Additionally, more hospitals are providing telemedicine
care via internet since the start of the pandemic (Liu et al., 2020b).
However, there is a lack of exploration of healthcare professionals' at-
titudes about delivering interventions via digital technology. A
comprehensive understanding of mental health staff attitudes towards
implementing digital technology in mental health services is essential
for understanding the research-translation gap. Given the majority of
available digital mental health tools online are not evaluated by rigorous
clinical trials (Torous et al., 2019), clinicians play a crucial role in
helping service users receive adequate digital health services. Only one
study has investigated staff views on digital mental health in China. Tan
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et al. (2020) conducted an online survey on staff, service users, and
general population attitudes and preferences regarding mobile mental
health services. In this study, most mental health professionals consid-
ered mobile mental health useful and were willing to use such tools in
clinical practice. However, this study was primarily focused on mobile
technologies; given the diversity of existing DHTs, a broader under-
standing of staff attitudes towards various digital technologies is war-
ranted. Moreover, to optimise the implementation strategies and design
training programmes for DHTs, it is necessary to explore the association
between demographic factors and staff attitudes.

Therefore, in order to ensure DHTs meet the needs of the end-user,
and to support the implementation of digital mental health in China,
staff views about digital mental health should be explored. The current
survey-based study aimed to: (i) investigate staff attitudes towards
digital technology for mental health problems in China; (ii) explore
staff's views on the facilitators and barriers regarding uptake and
adoption of digital technology in mental health services in China; and
(iii) understand how the COVID-19 pandemic has changed staff views on
digital mental health.

2. Method
2.1. Recruitment

The online survey was conducted from December 2020 to March
2021 using the SelectSurvey platform. To achieve a nationwide sample
and maximum representativeness, the survey was disseminated via the
collaborative research network of the National Clinical Research Centre
of Mental Disorders (NCRCMD) of China, which consists of 75 members
of psychiatric hospitals and general hospitals with a psychiatric unit
across China. Eligible participants were mental health staffs who were
working at a mental health service institution at the time of the study.
The invitations containing the URL and the QR code of the online survey
were sent out via email and WeChat. No incentives were offered for
participating in the study.

The study was approved by both the ethics committee of the Uni-
versity of Manchester and Beijing Anding Hospital of Capital Medical
University. An electronic version of the participant information sheet
and consent form was provided in the survey.

2.2. Survey design and development

The survey was developed based on previous studies (Schroder et al.,
2017; Topooco et al., 2017; Torous et al., 2014) and our own research
group’s previous work. The survey was first developed in English and
then translated into Chinese by the first author. Before going live, the
Chinese version survey was pre-tested with four Chinese mental health
staff to assess its feasibility and to gather feedback on the wording and
phrasing of items. A copy of the survey in both English and Chinese is
shown in Supplementary Table 1.

The survey comprised six sections:

1. Demographic information: this section collected basic demographic
information, including age, gender, geographic location, clinical
setting, education level, job title, professional experiences, and years
of working as a mental health professional.

2. Knowledge and awareness of digital mental health: this section consisted
of four five-point Likert scales (1 = no knowledge at all/not at all
accessible, 5 = very good knowledge/very accessible) about
knowledge and accessibility of digital mental health tools in partic-
ipants' local setting, two sets of multiple-choice questions about
awareness or experience of using certain types of technology and
categories of clinical service of DHTs, and one set of multiple-choice
questions about expected categories of clinical service of DHTs to be
applied in the future.
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3. Perceived advantages and disadvantages of digital mental health: two
sets of multiple-choice questions were utilised to collect opinions on
perceived advantages and disadvantages of implementing digital
mental health tools in mental health services. A text box was added at
the end of each set of questions to specify any additional advantages/
disadvantages other than listed choices. A six-point Likert scale (0 =
much more disadvantages, 5 = much more advantages) was utilised
to assess the overall acceptability of digital mental health tools (i.e.
overall perceived advantages vs. disadvantages).

4. Perceived facilitators and barriers of digital mental health: this section
comprised two sets of multiple-choice questions assessing perceived
facilitators and barriers to implementing digital mental health tools
and a six-point Likert scale (0 = not at all feasible, 5 = very feasible)
measuring overall perceived feasibility. A text box was added at the
end of each set of questions to specify any additional facilitators or
barriers other than listed choices.

5. Attitudes to digital mental health: this section was adapted from the
Attitudes towards Psychological Online Interventions Questionnaire
(APOI) (Schroder et al., 2015). Items were modified to fit the aim of
this study. The APOI assesses respondents' acceptance of Internet
interventions along four dimensions (Scepticism and Perception of
Risks, Confidence in Effectiveness, Technologization Threat, and
Anonymity Benefits) on a five-point Likert scale (1 = totally agree, 5
= totally disagree). A higher total score (scale range: 16-80) repre-
sents a more positive attitude.

6. The impact of the COVID-19 pandemic regarding digital mental health:
this section consisted of three five-point Likert scales (1 = not at all,
5 = very much) assessing how the COVID-19 pandemic has influ-
enced staff's views on digital mental health. A text box was added to
specify how has the COVID-19 pandemic impacted the respondent’s
clinical practice, if any.

2.3. Statistical analysis

Quantitative analyses were carried out using R (version 4.0.5) (R
Core Team, 2021). Descriptive statistics were conducted to summarise
quantitative data. Geographic locations were grouped into four regions
(i.e. East China, Central China, West China, and Northeast China) ac-
cording to the standard of China's National Bureau of Statistics (National
Bureau of Statistics, 2020). In order to investigate the association be-
tween demographic factors and staff's perceived acceptability and
feasibility of and their attitudes towards implementing DHTs in clinical
services, ordinal logistic regression was conducted to test whether de-
mographic variables predicted level of perceived acceptability and
feasibility of implementing DHTs, and linear regression was used to
examine demographic predictors of staff attitude towards DHIs. To
simplify interpretation of results, geographic location and education
were transformed into binary variables (West China vs. other regions,
graduate degree vs. college degree or other, respectively). Missing rates
of items range from 0.1 %-4.3 %; we consider the risk of introducing
selective bias to be low, therefore no imputation was conducted.

Free-text data were analysed using inductive content analysis
approach (Elo and Kyngas, 2008) in NVivo (version 12) (QSR Interna-
tional Pty Ltd, 2018). The first author conducted open coding to each
free-text question to generate categories. After this stage, the list of
categories was independently reviewed by a co-author (XC); and the two
researchers (XZ and XC) subsequently met to discuss the first-stage
categories and reach an agreement regarding appropriate coding.

3. Results
3.1. Respondents characteristics
The total website view was 4368, and the total response number is

2429. Of these, 1773 responses provided consent to participate in the
study; 1270 people completed the survey. The response rate was 40.56
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% (n = 1773/4368) and the completion rate was 29.08 % (n = 1270/
4368). Three participants were identified as trainee psychiatrists based
on their answers and were therefore excluded for not meeting the
eligibility criteria. The final sample consisted of 1267 mental health
professionals. Demographic information is shown in Table 1. The mean
age of the sample was 34.3 years (SD = 8.12; range 21-58), and the
average years of working as a mental health professional were 9.76 years
(SD = 8.33; range 1-38). Most of the respondents were female (n = 949/
1267, 74.9 %), based in West China (n = 870/1267, 68.7 %), and
working in psychiatric hospitals (n = 1182/1267, 93.3 %). The majority
of respondents were practising as either a nurse (n = 699/1267, 55.2 %)
or a psychiatrist (n = 489/1267, 38.6 %). Fig. 1 shows the geographic
distribution of the respondents across China.

3.2. Knowledge and awareness of digital mental health
Table 2 displays staff's knowledge regarding digital mental health

Table 1
Characteristics of survey respondents®.

Characteristics Values, n (%)
Gender

Male 318 (25.1)
Female 949 (74.9)
Age group

<25 168 (13.3)
26-30 315 (24.9)
31-40 519 (41.0)
41-50 194 (15.3)
51-60 60 (4.74)
NA 11 (0.868)
Years of working as a mental health professional

<5 494 (39.0)
6-10 312 (24.6)
11-20 317 (25.0)
21-30 102 (8.05)
31-40 37 (2.92)
NA 5(0.395)
Geographic location

East China 271 (21.4)
Central China 71 (5.6)
West China 870 (68.7)
Northeast China 55 (4.3)
Clinical setting

General hospital 84 (6.6)
Psychiatric hospital 1182 (93.3)
NA 1(0.1)
Highest level of education

Doctorate degree 27 (2.1)
Master's degree 151 (11.9)
College degree 812 (64.1)
Other 223 (17.6)
NA 54 (4.3)
Job title

Psychiatrist 489 (38.6)
Psychologist 54 (4.26)
Nurse 699 (55.2)
Other 25 (1.97)
Professional experiences

Junior 700 (57.7)
Intermediate 334 (27.5)
Senior 180 (14.8)

2 NA = missing data.
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Sample size

Fig. 1. Geographic distribution of the survey sample.

Table 2
Staff's knowledge about and accessibility of DHTs.

Characteristics Values, n (%)

To what extent do you have knowledge about digital technology as a tool for mental
health service?

No knowledge at all 206 (16.3)
Limited knowledge 364 (28.7)
Some knowledge 503 (39.7)
Moderate knowledge 120 (9.47)
Very good knowledge 74 (5.84)

To what extent is digital technology an accessible tool for mental health service
support/delivery in your hospital?

Not at all accessible 69 (5.45)
Rarely accessible 409 (32.3)
Somewhat accessible 504 (39.8)
Moderately accessible 184 (14.5)
Very accessible 101 (7.97)
If digital mental health technology is accessible in your hospital (N
= 789)
To what extent do you have knowledge about what type of digital technologies are
available
No knowledge at all 25 (3.17)
Limited knowledge 134 (17.0)
Some knowledge 0(0)
Moderate knowledge 547 (69.3)
Very good knowledge 83 (10.5)

To what extent do you have knowledge about what type of digital technologies are for
whom/what mental health problems?

No knowledge at all 110 (13.9)
Limited knowledge 157 (19.9)
Some knowledge 416 (52.7)
Moderate knowledge 106 (13.4)
Very good knowledge 0 (0)

technologies and the accessibility of such technologies in their local
settings. The majority of respondents (n = 1073/1267, 84.7 %) had a
low level of knowledge about DHTs as a tool for clinical service, with
them reported having “no knowledge at all”, “limited knowledge” or
“some knowledge”. Moreover, nearly two fifths of respondents (n =

478/1267, 37.7 %) stated DHTs were not accessible in their hospitals as
they endorsed either “not at all accessible” or “rarely accessible”.
However, of the respondents who had access to DHTs in their hospitals
(n=789/1267, 62.3 %), most of them showed moderate to high levels of
knowledge about DHTs, with four fifths of respondents (n = 630/789,
79.8 %) endorsed having either “moderate knowledge” or “very good
knowledge” about what type of DHTs are available in their hospitals and
two thirds of respondents (n = 522/789, 66.1 %) considered having
either “some knowledge” or “moderate knowledge” about the targeting
clinical population of the DHTs. Of note, no respondents reported having
“very good knowledge” about the targeting population of the DHTs in
their hospitals.

Fig. 2 compares staff's awareness and experiences of using different
types of digital technologies and clinical utilities of DHTs, respectively.
The types of DHTs respondents had most experience of using were social
media (n = 365/1267, 28.8 %), smartphone apps (n = 349/1267, 27.5
%), and the internet (n = 326/1267, 25.7 %). Regarding the clinical
utilities of DHTs, “making appointments” (n = 522/1267, 41.2 %),
“patient-clinician communication” (n = 485/1267, 38.28 %), and
“screening, assessment, or diagnosis” (n = 450/1267, 35.35 %) were the
most used by respondents.

When asked about their expectations of applying which types of
clinical utilities of DHTs in their practice, the majority of respondents
reported expecting DHTs to be applied in “screening, assessment, or
diagnosis” (n = 993/1267, 78.4 %), “psychotherapy” (n = 946/1267,
74.7 %), and “patient-clinician communication” (n = 937/1267, 74 %),
as summarised in Fig. 3. Two additional expected clinical utilities were
identified from free-text answers: “keeping health records” and “pre-
scribing medication”.

3.3. Perceived advantages and limitations of internet interventions
Perceived advantages and disadvantages of implementing DHTs in

clinical services are presented in Fig. 4. Respondents reported that the
most important advantages of using DHTs in the context of mental
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Fig. 2. Awareness of different types of a) technologies and b) functions of digital mental health tools.

healthcare were to provide service users with immediate access to
support (n = 878/1267, 69.3 %), increase service users' engagement to
support (n = 834/1267, 65.8 %), and change service users' attitudes
towards receiving mental healthcare (e.g. reducing stigma; n = 813/
1267, 64.2 %). One additional advantage was identified from free-text
answers, which was “healthcare during the pandemic”. In terms of dis-
advantages, online safety (n = 734/1267, 57.9 %), social and cultural
barriers (e.g. low education level or low-income that generate more
difficulty in using technology; n = 715/1267, 56.4 %), and low
engagement of service users to DHTs (n = 683/1267, 53.9 %) were the
most considered disadvantages.

3.4. Potential facilitators and barriers impacting implementation

Fig. 5 shows staff's perceived facilitators and barriers to imple-
menting DHTs in clinical services. Considering the facilitators, most of
the respondents reported service users adherence (n = 830/1267, 65.5
%), providing timely access to support (n = 793/1267, 62.6 %), and
services users' attitudes towards DHTs (n = 734/1267, 57.9 %) being the
top facilitators. In contrast, the most frequently reported barriers were
online safety issues (n = 717/1267, 56.6 %), social and cultural barriers
of service users (e.g. low level of education or low income; n = 644/
1267, 50.8 %), and digital competence of staff and service users (n =
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a barrier.
3.5. Attitudes, acceptability and feasibility

Overall, on a scale from 0 to 5, respondents reported a moderate level
of perceived acceptability (Mean = 3.17, SD = 1.8) and feasibility
(Mean = 3.06, SD = 1.8) on implementing DHTs in mental health ser-
vices. Participants with older age were more likely to have a higher
rating of perceived acceptability (OR 1.02, 95 % CI 1.01-1.04; P < .001)
and higher perceived feasibility (OR 1.02, 95 % CI 1.01-1.04; P < .001).
None of the other demographic variables was associated with perceived
acceptability and feasibility.

The mean APOI total score was 50.09 (SD = 3.12), demonstrating
that respondents had an overall positive attitude towards DHTs. Among
the demographic variables, only geographic location significantly pre-
dicted APOI total score, with respondents based in West China reported
lower APOI total score than other regions (P < .001).

3.6. Impact of COVID-19 pandemic

Table 3 shows staff's perceived degree of impact of the COVID-19
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Fig. 4. Staff perceived a) advantages and b) disadvantages of implementing DHTs.
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pandemic on their clinical work, utility of DHTs during the pandemic,
and willingness to implement DHTs after the pandemic. Approximately
two fifths of respondents (n = 478/1267, 37.7 %) felt the pandemic had
a significant impact on their clinical services, with them reporting either
“moderately” or “very much”. Almost all respondents (n = 1158/1267,
91.4 %) considered DHTs being useful tools for providing services dur-
ing the pandemic, as they endorsed DHTs being “somewhat”, “moder-
ately”, or “very much” helpful for giving service users access to mental
healthcare during the pandemic whilst the face-to-face visit to the clinic
being restricted. Regarding the willingness to implement DHTs post-
pandemic, in line with the perceived utility of DHTs, the vast majority
of respondents (n = 1131/1267, 89.3 %) stated them being “somewhat”,
“moderately”, or “very much” willing to use DHTs to provide mental
health services after the pandemic.

A range of impacts of the COVID-19 pandemic on respondents'
clinical work were identified from free text results. The main categories,
sub-categories, description of the meaning of each sub-category, and
representative quotes are presented in Table 4. In total, 542 respondents
responded to the free-text question. Demographic characteristics dif-
ferences between respondents and non-respondents of the free-text
question are shown in Supplementary Table 2. Overall, in comparison
to non-respondents, respondents tended to be older, report longer years
of working, higher education levels, higher professional experiences, a
higher proportion of psychiatrists and lower proportion of nurses, and
located more in East China and less in West China. As expected, the high
job demands and disruption of service provision were the most
mentioned impacts. Another reported problem was occupational health
risks, including risks of COVID-19 infection, psychological stress and
physical health. A number of respondents described a decrease in service
quality. Economic burden was another concern, with participants
reporting reduced personal income and increased hospital operating
costs and service user’s costs. Finally, a rise in COVID related mental
health problems was described by some respondents.

4. Discussion

This study describes the findings of a nationwide online survey to
explore staff's knowledge of and attitudes towards implementing DHTSs
in China. The survey reached respondents across 18 provinces in China,
which covers all of the four geographic areas of China. The response rate
was 29.08 %, comparable to similar studies ranging from 23 % to 29.4 %
(Kamel et al., 2020; Nicholas et al., 2021; Topooco et al., 2017). Overall,
staff reported low levels of knowledge of DHTs and moderate levels of
accessibility of DHTs in their hospitals. However, for those who had
access to DHTs in their hospitals, most respondents reported high levels
of specific knowledge about available DHTs in their settings. Staff
expressed positive attitudes towards DHTs and demonstrated moderate
levels of perceived feasibility and acceptability of implementing DHTSs in
clinical services. As expected, staff reported that the COVID-19
pandemic had a significant negative impact on their clinical services,
and almost all respondents deemed DHTs useful for services provision
during the pandemic and were willing to apply such technologies in
clinical services after the pandemic. The results of this study highlight
that (Zhang et al., 2021b) training and dissemination of evidence and
information of DHTs for staff are needed to transform the willingness of

Table 3
The impact of COVID-19 pandemic with regard to digital mental health.
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harnessing DHTs into clinical implementation.

To the authors' knowledge, there is only one prior survey-based study
has investigated staff attitudes towards implementing DHTs in China.
Tan et al. (2020) surveyed 225 mental health professionals on their
preferences for mobile mental health services; three quarters of re-
spondents were willing to use web-based services and considered such
services being helpful for both clinical practice and service users. The
positive attitudes of staff towards implementing DHTs in the current
study is consistent with that of Tan et al. (2020), suggesting that China's
mental health services are ready to accept DHTs to support service
delivery.

The primary advantage of DHTs reported by respondents was their
potential to offer timely access to services to people who are in need.
This is perhaps unsurprising since increasing accessibility has been
stated to be a major advantage of DHTs by many researcher groups
(Bucci et al., 2019; Torous et al., 2021), and this finding is in line with
previous survey studies (Kamel et al., 2020; Kerst et al., 2020; Mayer
et al., 2019; Mendes-Santos et al., 2020). Mental health resources in
China are far from sufficient to meet demand, with the 12-month
effective treatment coverage rate at 24.1 % (Patel et al., 2016).
Different from many other countries, China's mental health services are
primarily provided by psychiatric hospitals, with nearly 80 % of mental
health resources being located in psychiatric hospitals (Shi et al., 2019).
Community mental health services are well established only in large
urban areas, such as Beijing, Shanghai and Guangzhou (Xia et al., 2021).
Mental health resources overly concentrated in psychiatric hospitals
result in long waiting times and barriers for people living in remote, less
developed areas to access care (Liang et al., 2018). This may explain
staff opinions in the current study that timely access to services was the
most important advantage of DHTs. Nevertheless, the successful
implementation of DHTs can provide more equitable access to care for
people with mental health problems in China.

Service user engagement with DHTs was considered as the primary
facilitator for implementation. Low engagement in digital tools has been
reported by many digital mental health studies (Torous et al., 2020a; Wu
etal., 2021), with a median percentage of daily active users (i.e. opening
a mental health app) of only 4.0 % (Baumel et al., 2019). In China, low
treatment adherence is a common concern among mental health staff,
especially for people with serious mental health problems. As of 2018,
only 41.78 % of people with psychosis registered in the National In-
formation System for Psychosis regularly took antipsychotics as pre-
scribed (Wang et al., 2020). Nevertheless, strategies that may increase
engagement to DHTs have been proposed previously (Bucci et al., 2019;
Torous et al., 2020a; Wu et al., 2021; Zhang et al., 2021b), including
providing human feedback, enabling in-app mood monitoring, co-
producing DHTs with end-users and expanding the utilisation of
persuasive system design features in DHTs. These suggestions provide
frameworks for tackling engagement challenges in China.

Safety issues were identified as both the foremost barrier to DHTs
implementation. This finding is in line with previous studies that re-
ported safety concerns with DHTs, including data security, privacy and
confidentiality, as one of the most important concerns for implementing
DHTs in health services (Kamel et al., 2020; Kerst et al., 2020; Mayer
et al., 2019). Despite being frequently discussed by researchers, issues
related to privacy and security have made less recent progress (Torous

Notatall  Slightly Somewhat Moderately Extremely NA®
Does the COVID-19 pandemic have an impact on your clinical work? 151 146 (11.5 490 (38.7 223 (17.6 255 (20.1 2(0.2
(11.9 %) %) %) %) %) %)

As the face-to-face visit to the clinic is limited, do you think digital technology can help give 26 (2 %) 81(6.4%) 559 (44.1 360 (28.4 239 (18.9 2(0.2
patients access to mental health services during the COVID-19 pandemic? %) %) %) %)
Would you be willing to use digital technology to provide mental health services after the 23 (1.8 111 (8.7 564 (44.5 181 (14.3 386 (30.5 2(0.2
COVID-19 pandemic? %) %) %) %) %) %)

% NA = missing data.
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Table 4

Impacts of COVID-19 pandemic on clinical work.

Main categories

Sub-categories

Representative quotations

High job demands

Disruption of
services provision

Increased workload
and work complexity

Medical resources
scarcity

Work-life balance

Hindered career

development

Restricted in-person
services

Decreased number of
clinic visits

Treatment postponed

Decreased work
efficiency

Psychological stress

“Control of the pandemic
becomes the new norm which
adds extra workload to existing
clinical work.”

“More works, [such as] screening
[COVID-19 cases], PCR tests,
disinfection, paperwork, health
education [for service users].”
“According to COVID
requirements, both the outpatient
and the inpatient [work
procedures] become more
complex.”

“The pandemic related work costs
a lot of time and medical
resources, which increased the
difficulty to diagnosis and
treating patients.”

“Many staff are working on
pandemic related tasks, [the
number of] staff is relatively
insufficient.”

“[During] this special time, [I]
can’t go home and [need to] be
vigilant all the time to prevent
myself, my family and my
patients from infection.”

“[1] often get stuck at home or
hospital, and can’t take care of
[my] family and work in a
balanced way.”

“Some new projects won’t be able
to continue efficiently [due to the
pandemic].”

“Fewer opportunities to learn and
communicate [with other
professionals]”

“Families can’t visit hospitalised
patients [since] the hospital has
been in lockdown completely.
[There is a] lack of
communication [between
patients and their family], so the
patients need more
understanding and company.”
“Since [our hospital] doesn’t
have a psychiatric emergency
unit, patients cannot get timely
sufficient care. [Patients] often
can’t book appointments with
doctors and can’t be admitted to
hospital to receive systematic
care.”

“There is a significant decrease in
the number of clinical visits,
unless it is an emergency case and
[the patient] has to visit the
hospital.”

“Patients have to spend a very
long time for clinic visits, and the
[COVID] tests [patients' need to
do] are too much, which means
patients don’t want to visit
hospital.”

“Due to the impacts of the
pandemic, we can’t provide face-
to-face psychotherapy as usual.”
“Many patients can’t receive
timely treatment and can’t get
their medications promptly.”
“Some usual clinical work can’t
be performed.”

“Can’t finish my job in time.”

Table 4 (continued)
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Main categories

Sub-categories

Representative quotations

Occupational health
risk

Decline in service
quality

Economic burden

Treat COVID related
mental health
problems

Risk of infection

Physical health
Patient-clinician
communication

Treatment
effectiveness

Low patient
satisfaction

Staff and hospital loss
of income

More cost for service
users

Hospital operating
costs increased
COVID induced
mental health
problems

Exacerbating existing
mental health
problems

“[1] bear psychological stress for
working on the frontline.”

“[The pandemic] increases
psychological stress on patients,
family members and staff.”

“If there is a [COVID] positive
case in our unit, all of the patients
and staff in the ward are exposed
to the risk of infection.”

“There is little in-person
communication. [I] can’t observe
the patient’s reaction, facial
expression and body language
during the communication.”
“The closeness of patient-
clinician relationship is
decreasing since there is little
communication with patients.”
“During the pandemic, due to the
isolation requirement, we can’t
see the patient at the time they
are admitted, so we can’t
completely observation their
presentation during the acute
phase.”

“Many clients can’t get their
medication, which caused their
symptoms to be unstable and
reduced the [psychological]
therapy effects.”

“[Staff's] income decreased
significantly.”

“The hospital operating costs
increased and more input on
human and other resources was
needed.”

“Patients have to pay for PCR test
and other COVID tests before
being admitted to hospital, which
increased patients' economic
burden.”

“More outpatients presenting
with anxiety problems.
Meanwhile, because people
studied from home, children and
adolescents mood problems were
more frequently seen [than
before].”

“Due to the impact of the
pandemic, some people have
anxiety, depression and sleep
problems.”

“Due to self-isolation, patients
developed more mental health
problems.”

et al.,, 2021). Ghafur et al. (2020) reported that general population
expressed low levels of willingness to share anonymised personal health
information with commercial entities (e.g. insurance or tech com-
panies). To solve the problem, many western countries, including the
US, the UK, Australia, and the European Union, are developing and
testing new policies to regulate DHTs (Alon et al., 2020; Rodriguez-Villa
and Torous, 2019). However, China is lagging on the regulation of DHTs.
China only recently passed the Cybersecurity Law (Cyberspace Admin-
istration of China, 2016), the Data Security Law (National People’s
Congress, 2021a) and the Personal Information Protection Law (Na-
tional People’s Congress, 2021b), introducing legislation to protect data
security and personal information. Nonetheless, these legislations only
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provide regulation frameworks for general data protection issues, and
further efforts are needed from regulators in China to develop policies
specific for digital healthcare to facilitate DHTs implementation.

The COVID-19 pandemic has accelerated the implementation of
telehealth across the globe (Kinoshita et al., 2020). In China, online and
telephone mental health services have been applied rapidly after the
pandemic outbreak to support people with mental health problems,
general population and frontline healthcare staff (Liu et al., 2020b).
Similar to previous studies (Chen et al., 2020; Liu et al., 2020a; Zhang
et al., 2020a), the current study found the COVID-19 pandemic had a
tremendous impact on clinical practice. More specifically, qualitative
content analysis identified a variety of impacts on both clinical practice
and staff's personal life, such as high job demands, disruption of services
provision, and occupational health risks, just to name a few. Most of the
impacts, if not all, can be addressed by expanding the integration of
DHTs into clinical workflows, and efforts to develop DHTs specifically
targeting mental healthcare during COVID-19 have been seen in China.
For example, online interventions for situational insomnia (Zhang et al.,
2021a) and common mental health problems (Song et al., 2021) during
the pandemic, a virtual reality exposure therapy for fear of COVID-19
infection (Zhang et al., 2020b), and a peer support programme for
frontline healthcare workers via social media (Cheng et al., 2020), were
developed and tested. Almost all respondents agreed that DHTs were
useful during the pandemic and expressed high levels of willingness to
use DHT after the pandemic, suggesting that adopting DHTs for clinical
services may be a promising solution for China's mental health services
to deal with the new normal. In addition, to improve the use of DHTs in
ordinary clinical practice, dissemination of information regarding
effectiveness of DHTs to both service users and mental health pro-
fessionals is needed to raise the awareness of such technologies. Insti-
tutional level (e.g. hospital and local government) efforts to establish
policy and regulation on implementing DHTs in clinical practice are also
crucial. Specific regulation regarding safety and data privacy of DHTs is
a necessary step to minimise the safety risk and mental health pro-
fessionals and service users concerns about privacy issues.

4.1. Limitations

There are some limitations in the current study. First, although we
reached a nationwide, large size sample with a comparable response rate
to similar online survey studies, we used a convenience sampling
strategy for recruitment, limiting the representativeness of the results.
Meanwhile, the nature of the online survey may preclude people unfa-
miliar with internet or having difficulty accessing internet at work,
which may lead to an overestimation of the results. Second, the survey
was disseminated via the NCRCMD research network; despite covering
the majority of mental health institutions in China, members of the
network are primarily based in tertiary hospitals, which limits the
generalisability of the results to other mental health institutions (e.g. the
community). However, given mental health services are primarily pro-
vided in tertiary hospitals in China (Liang et al., 2018), our results re-
flected the opinions of the majority of the workforce. Future research on
staff based in community mental health services is warranted since re-
searchers have called for China's mental health services to transform to a
more community-based model (Xiang et al., 2018, 2020). Third, the
survey was conducted after the outbreak of the COVID-19 pandemic,
and mental health services were experiencing significant disruption,
making it difficult to predict staffs attitude in the future when the
pandemic causes less impact on service provision. Moreover, the survey
did not capture information regarding the use of DHTs before the
pandemic. Additionally, given most respondents had little knowledge
and experience of DHTs, results of the study largely reflected the ‘hy-
pothetical acceptability’, which may be different from the ‘actual
acceptability” when staff have more experience with DHTs (Berry et al.,
2016). Future research is necessary to review the change of staff atti-
tudes regarding DHTs alongside the development of digital mental
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health in China. Finally, although we designed a comprehensive survey
to measure multiple aspects related to staff attitude towards DHTs, the
nature of the methodology prevented us from exploring staff's opinions
in-depth. As suggested by Bucci et al. (2018), qualitative research is
needed to gather in-depth and detailed information on staff attitudes
regarding DHTs implementation.

5. Conclusion

The current study showed that Chinese mental health staff expressed
positive attitudes towards implementing DHTs in clinical practice.
However, most staff did not have sufficient knowledge to provide such
services. These findings highlight the need to develop implementation
strategies such as training programmes and dissemination of research
evidence to support the translation of research. We considered the sur-
vey as a form of ‘push polling” which could raise awareness of DHTs in
mental health professionals who had not considered their use. Further
study using qualitative methods is needed to provide an in-depth un-
derstanding of staff's perspectives on digital mental health.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.invent.2022.100576.
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