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Abstract

Background: As research on the use of mobile technology to deliver mental health support grows, the research from China is
still very limited. How to design an acceptable and usable mobile mental health service model suitable for China’s social and
cultural environment remains to be studied.

Objective: To understand the acceptability and usability of a WeChat-based intervention among Chinese patients with
depression, and to provide insights to promote future development of user-centered mobile mental health services design.

Methods: The research team developed a multi-theoretical intervention that includes seven modules: recovery lessons,
recovery journal, coaching sessions, mindfulness, personalized support, regular assessments and feedback collection.
Forty-two patients diagnosed with depressive disorder were recruited, with a mixed sample of patients who were using
an antidepressant medication (n= 29) and patients who were not using an antidepressant medication (n= 13). A single-
arm mixed-methods study was conducted to understand engagement, satisfaction, usability and potential clinical effective-
ness of the intervention.

Results: There was a retention rate of 83.33% — 22 participants who used an antidepressant medication and 13 participants
who did not use an antidepressant medication completed the final assessments. The median (upper quartile–lower quartile)
of the completed 60 recovery journals and 7 coaching sessions was 56 (59–46) and 6 (7–4) times, respectively. Participants’
satisfaction regarding their recovery progress, and on perceived helpfulness on different modules were high. The overall
score of the user version of the Mobile Application Rating Scale was 4.23 (SD 0.44, range 1–5), indicating high acceptability
and usability. Qualitative feedback identified three key themes: an efficient access to professional help, a personalized source
of social support, and a facilitator of cognitive and behavioral change.

Conclusions: This study demonstrated that a WeChat-based intervention for depression was acceptable, and has the potential
to promote personal recovery. More studies are needed to understand the efficacy and implementation of this model in real
world.
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Introduction

Background

Depression is one of the leading causes of disability world-
wide, including in developing countries such as China.1,2

Since the emergence of the coronavirus disease 2019
(COVID-19) pandemic, the prevalence of depression
increased notably worldwide.3 In this global depression
crisis, more concerted efforts are needed for prevention, treat-
ment and recovery, so as to fill the knowledge gap, raise
awareness and alleviate the burden of global depression.4

As the first country affected by the COVID-19 virus,
China responded strongly in early 2020. A study found
that the prevalence of severe depression cases rose from
6.33% in 2018 to 7.54% in 2020, indicating a 19%
increase.5 With China’s large population, the high preva-
lence rate of depression is recognized as a severe social
problem and has attracted more and more public awareness
and government attention in recent years.6 Epidemiological
investigations in China have found that most patients with a
depressive disorder have social impairments. However, the
rate of obtaining adequate treatment was very low. It is
necessary to continuously increase the availability, accessi-
bility and acceptability of mental health resources, so as to
improve the utilization of health services for patients with
depressive disorders.7

Over the past decade, a large number of web-based inter-
ventions emerged in the mobile application market, and
COVID-19 further accelerated the development of mobile
technologies.8,9 Mobile health interventions have the poten-
tial to improve accessibility and effectiveness of mental
health services. For example, users can utilize mobile
devices to access psychological knowledge, obtain social
support, access tele-medical consultation, or chat with
robots anytime and anywhere.10,11 The potential of
mobile mental health services was also widely recognized
by different stakeholders as acceptable, helpful and easy
to use12–14. Effectiveness trails and reviews have demon-
strated that mobile mental health apps can be effective in
improving anxiety, depression, smoking cessation, stress,
quality of life, etc., but more research is needed.15,16

However, existing mobile mental health interventions
have faced challenges including poor rates of retention,
lack of research on clinical patients, too much emphasis
on technology and insufficient evidence of effective-
ness17–19. Acceptability and usability tests can help gather
feedback on satisfaction, technical problems and optimiza-
tion suggestions from the perspective of users, and could
provide significance guidance on producing pragmatic
interventions for real-world consumers. Previous studies
found that responsive human support and individualized
content could improve patient experience.12 However,
many applications in the market lack reports on usability
or user perception. How mobile techniques were used and
perceived by consumers, and particularly by patients

within China’s mental health care system, still needs
further study.

Furthermore, the existing research on mobile mental
health interventions is mainly from western countries, but
rarely from China.20,21 Despite the rapid development of
China’s mobile application market,22 we lack a solid under-
standing regarding user perceptions of using mobile health
interventions within Chinese social and cultural environ-
ment. How to design mobile health interventions that
meet the needs of mental health service users in China
requires more research.

Aims

Considering the high prevalence rate and low treatment rate
of depression in China, as well as the promising potential of
rapidly developing mobile mental health services, there is a
high public health potential for accessible, acceptable and
effective web-based recovery service for depressive disor-
ders based on Chinese cultural and social characteristics.
Such an intervention could provide reference for promoting
mental health both in China and in other low and
middle-income countries. Based on the above reason, the
research team developed a web-based service for the recov-
ery of depressive disorders, based on previous user needs
research.14,23 The main purpose of this study is to evaluate
the acceptability and usability of this service and to provide,
providing a base for future clinical trials aimed at evaluating
the effectiveness and implementation of the service.

Methods

Intervention

Based on previous assessments on need and preference,14,23

study on literature and reference on health promotion theories
such as Intervention Mapping,24–26 Behavioral Intervention
Techniques27–29, and theories on recovery-oriented mental
health services,30 researchers developed a web-based recov-
ery model appropriate for patients in the social-cultural envir-
onment of China, named Personal Recovery-Oriented and
Coach-Assisted Training (PROCAT).

The main principles of this model include: (1) Focus on
personal recovery: based on the framework of personal
recovery,30 interventions designed on this model focus on
meeting patients’ personal recovery needs, such as connect-
edness, hope, self-identity, meaning in life and empower-
ment, rather than focusing on clinical symptoms or
medical treatment as the major goal. (2) Provide multiple
models of evidence-based content: according to previous
research on the effectiveness of different interventions,31

and with the purpose to meet different preferences, inter-
ventions based on this model are required to adopt multiple
evidence-based psychotherapy theories, such as cognitive
behavior therapy, interpersonal relationship therapy,
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positive psychology and mindfulness. (3) Rely on human
support: considering the benefits of human support in
web-based mental health interventions,12,28 and the patient-
reported need for social support,23 this model requires the
role of recovery coaches as one of the core elements.
Recovery coaches provide interactions such as reminders,
coaching sessions, personalized feedback and relevant
resource recommendations. The coaches are not strictly
required to be professionals but have to possess basic
skills on psychological counseling. This model also recom-
mends that interventions be provided through social plat-
forms that are already familiar to and frequently used by
potential participants like WeChat, so as to build a more
available supportive interpersonal relationship. (4)
Adoption of efficient learning techniques: this model
emphasizes understanding through retelling and feedback
based on personal relevant experience, so as to promote
the mastery of knowledge.32 The designs can include pro-
viding summary cards for convenient active review,
spaced repetition with reminders and personalized feedback
during coaching sessions. (5) Accessible and multiple
engaging forms of intervention delivery: according to previ-
ous study on preference,23 this model recommends to
provide as many forms as possible to flexibly meet different
preferences of participants, such as systematic self-help
study combined with personalized coaching sessions,
multimedia learning materials provided as text or audio or
video, personalized communication provided by synchron-
ous audio chat or asynchronous text messages.

Based on the concepts of PROCAT model, researchers
in this study developed a WeChat-based recovery training
for depressive disorders, named My Magical Spirit
Journey-A remote recovery training for depression. The
length of the training was 12 weeks, and all training were
provided on the social media platform WeChat by its mini-
program. WeChat mini-programs are streamlined and light-
weight versions of apps that can be used within WeChat
without the need for downloading and installing a separate
app.33 Considering that WeChat is the most popular social
media app in China with more than 1.2 billion monthly
active users,34 a service that catering to consumers existing
digital habits might enhance their acceptance and overall
health care experience.35 In addition, formative design
research conducted by this research team found a user pref-
erence for WeChat over specifically designed apps.14,23

Specific designs include the following seven modules as
can also be seen in Table 1. Screenshots of the designed
mini-program are available in the Supplementary material.

1. Recovery lessons. Participants were reminded to
check-in every weekday for 12 weeks to study evidence-
based lessons that were designed for personal recovery.
Lesson content included knowledge on depression,
mindfulness, cognitive restructuring, behavioral activa-
tion, self-esteem and interpersonal relationships.31

Summary cards showed as Tips 1–60 and small quizzes
were also provided to facilitate review of each lesson.
All learning materials were edited and examined by at
least two psychiatrists (DY, YY, HX and HT) who had
at least five years of clinical experience. This module
was provided by a mini-program in WeChat.

2. Recovery journals. Participants were asked to complete
a journal every weekday along with the lessons, which
consisted of self-reported sleep and mood, feedback on
the lesson, a gratitude journal and other personalized
feedback on recovery. This module was provided by a
mini-program in WeChat.

3. Regular coaching. Coaching sessions based on motiv-
ational interviewing and supportive accountability28,36

were a key element and intended to improve motivation,
enhance knowledge absorption and provide feedback.
Synchronous coaching sessions were provided at base-
line and every two weeks (7 sessions in total), typically
via the voice calls function of WeChat. Each session
lasted 30–60 min and was audio recorded to ensure
quality. All coaching sessions were semi-structured,
with guidelines as follows: (1) gather basic information
and provide individualized analysis of biopsychosocial
factors of depression (mainly provided in the first 1–2
sessions), (2) set personal recovery goals (primarily in
the first 1–2 sessions), and following up on progress
in later sessions, (3) discover and acknowledge partici-
pants’ progress and efforts, to facilitate motivation on
continuous participation and actions for change in
each session (provided in each session), (4) assist in
understanding, application and feedback on the
content to achieve personal recovery goal (provided
from the second session onward), such as to assist in
the practice of mindfulness, emotion management
skills, etc., (5) individualized Q&A on the content and
questions related to depression and recovery, and (6)
in the final session, summarize the progress over the
entire 12 weeks, with the purpose to boost confidence
and encourage continued growth in the future. In add-
ition, the coach gathered the participants’ overall feed-
back and suggestions on the future optimization on
the service. While previous evidence showed that
human support in mobile intervention does not require
to be provided by highly qualified professionals,37 this
early-stage study still equipped a PhD-level psychiatrist
(YT) as the coach and two experienced psychiatrists as
supervisors (HX and HT) considering a higher level of
expertise was necessary to ensure safety and quality
control. The selection criteria and coaching protocol
were adapted from a previous study, which required
their coaches to have a bachelor’s degree in related
field, and to provide service according to the protocol.38

The guideline of the coaching protocol for quality
control in this service can be found in Supplementary
material 1. Considering that the participants in this
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study were patients with a mental health diagnosis, we
believe that it is necessary to improve the professional
level and experience requirements, which means the
coaches in this service need to meet the following stan-
dards: (1) have advanced training in mental health care,
(2) have received basic systematic training in psycho-
logical counseling, as well as specialized training in
cognitive behavioral therapy, and (3) have been
engaged in related work in the psychiatric department
for at least one year, and (4) are familiar with the inter-
vention content and process, and participate in biweekly
supervision for quality control.

4. Mindfulness. Considering there are already multiple
mindfulness-related self-help tools in China’s mobile
application market at present, the research team
decided not to design another platform. Instead, the
lessons included relevant knowledges, and the coach
would recommend several existing mindfulness tools
for participants to choose at the beginning of training

which were reviewed and tested by the research team.
In each coaching session, the coach would follow-up
the usage and perceived effect of these tools, and recom-
mend continuous practice if possible. During personal
support, the coach would also remind the use of mind-
fulness if relevant. Recommended tools included
several third-party mini-programs or apps that are pub-
licly accessible in WeChat or mobile app market. The
criteria for selecting existing mindfulness tools
include: (1) focus on providing mindfulness-related
meditation practices, and provides relevant concepts
of mindfulness-based therapy; (2) a user rating above
4 points (range 0–5) in the app market; and (3) a
research team rating of above 4 points on each dimen-
sion of the user version of the Mobile Application
Rating Scale (uMARS) to ensure quality and usability.

5. Regular assessments. Participants were invited to fill out
a self-rating assessment at baseline and every four
weeks throughout the 12-week program, including

Table 1. Modules and schedule of the intervention.

Modules Contents Time point
Total
number

1. Recovery lessons Lessons, summary cards and quiz Every weekday during 12
training weeks

60

2. Recovery journals Self-report monitoring of sleep and mood, feedback on lessons,
gratitude journal, etc.

Every weekday for 12 weeks 60

3. Coaching
sessions

Based on motivational interviewing Baseline, and every 2 weeks 7

4. Mindfulness Meditation tools recommendation Varied (mainly at the beginning
of training)

Varied

5. Regular
assessments

Nine-item Patient Health Questionnaire (PHQ-9) 39

Seven-item Generalized Anxiety Disorder Scale (GAD-7) 40

The Somatic Self-rating Scale (SSS) 41

General life impact
General Self-Efficacy Scale (GSES) 42

Baseline, week 4, week 8, week
12

4

6. Personalized
support

Customized content as needed Varied Varied

Reminders of check-in and coaching Varied Varied

7. Feedback
collection

Qualitative feedback gathered from coaching sessions Baseline, and every 2 weeks 7

Satisfaction questionnaire Week 12 1
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nine-item Patient Health Questionnaire (PHQ-9),39

seven-item Generalized Anxiety Disorder scale
(GAD-7),40 the Somatic Self-rating Scales
(SSS),41 general life impact (range 0–10), and General
Self-Efficacy Scale (GSES).42 See Section 2.3 for
further description of these scales. After every assess-
ments, a results report with personalized advice was
provided to the participant by the coach.

6. Personalized support. In addition to the above-described
regularly scheduled synchronous coaching sessions, the
coach also provided asynchronous text-based personal
feedback as needed within 48 h during the training.
For instance, further explanation of knowledge in the
lessons, recommendations on related books or articles
were provided in response to participants’ questions.
Reminders were also sent as needed to prompt partici-
pants to read the lessons and fill out journals, to sched-
ule a coaching session every two weeks, or fill out the
assessment every four weeks. This module was pro-
vided through text message function in WeChat.

7. Feedback collection. At the end of training, participants
were invited to fill out a satisfaction questionnaire,
along with an adapted usability scale using the user
version of the Mobile Application Rating Scale
(uMARS)43 to gather feedback on the quality on the
WeChat mini-program. The scale is described in
Section 2.3. Subjective feedback on satisfaction with
the training were also collected during coaching ses-
sions and daily communication with the coach.

Recruitment

Participants were recruited from a psychiatric outpatient
department of a major general hospital in central south
area of China. The target sample was at least 40 partici-
pants, with at least 10 participants who were not using an
antidepressant, considering the need to conduct a primary
comparison on the difference between participants accept-
ing an antidepressant (AA) and those not accepting an anti-
depressant (NA). The reason for selecting 40 participants as
the target number was that previous studies have shown that
20 participants are sufficient to provide feedback on almost
95% of usability issues, while 10 participants can provide
feedback on 80% of usability issues.44 In addition, qualita-
tive research suggests that theoretical saturation can gener-
ally be achieved within 12 interviews, and the basic
elements can be discovered within the early 6 interviews.45

In order to collect sufficient qualitative data in the NA sub-
group, we believe that 10 participants not taking an anti-
depressant were needed. Considering that the anticipated
dropout rate could be around 20%, 12–13 participants for
this subgroup were preferred. At the same time, we antici-
pated that the majority of clinically diagnosed patients in
the hospital recruitment process would be taking

antidepressants, so we allowed for the recruitment of
more eligible participants accepting an antidepressant
(AA), in order to increase the likelihood of discovering
more feedback on acceptability and usability. Therefore,
the estimated total recruitment number was around 40,
and the prerequisite was that there must be at least 10 NA
subgroup participants.

Eligible participants were required to: (1) be 18–45 years
old; (2) own a smartphone equipped with WeChat and cur-
rently use it as their main social media; and (3) have a diag-
nosis of a depressive disorder. Exclusion criteria included:
(1) experiencing suicide ideation for most of the time
within two weeks before inclusion (corresponding to a
score of 2 or above in PHQ-9 item 9), or had suicidal behav-
ior within two weeks before inclusion, or if the researcher
were unable to assess the degree of suicidality; (2) experi-
enced psychotic depression within two weeks before inclu-
sion; and (3) had a diagnosis of dementia, substance abuse,
bipolar disorder, or psychotic disorders. This study has been
approved by the Ethics Committee of Xiangya Second
Hospital. Prior to the start of the study, the purpose and
methods of this study were fully informed and an informed
consent was signed. The entire study was conducted
anonymously to ensure patient privacy and data security.
Each participant was provided a compensation of 300
RMB (approximately 46.5 USD) for completing all assess-
ments. Compensation was not for service use or treatment
adherence.

Measures and analysis

Mixed quantitative and qualitative methods were employed
to assess acceptability and usability of this WeChat-based
depression recovery service, and to gather participants’
perspectives and suggestions for future optimization.
Clinical outcome measures were also assessed and
analyzed.

Quantitative data consisted of the following aspects:

1. Engagement. Engagement data includes retention rate
and completion rates of training tasks. Retention rate
was defined as the proportion of participants who
can still be contacted after the twelfth week of inter-
vention, have not requested to withdraw from the
study, and have completed the final evaluation after
the training. Another indicator of engagement was
the training completion rate of retained participants,
including the proportion of completed 60 recovery
journals (completion refers to submission of small
quizzes along with each lesson and attached
recovery journal), and 7 coaching sessions. The
reasons for choosing these two indicators were that
these two modules were conceptualized as key ele-
ments likely to have the greatest intervention effects
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in service, which could be collected conveniently and
analyzed objectively.

2. Satisfaction on recovery progress, which is subjectively
assessed by three 0–10 score questions, 0 means the
lowest degree, 10 means the highest degree: (1) How
satisfied are you with your current recovery status? (2)
How much do you think your recovery goals have
been achieved in the past 12 weeks? (3) How much
do you think the recovery goals that have been achieved
so far are attributed to this training?

3. Perceived helpfulness on each element, which is sub-
jectively assessed by scoring from 0–100 on each
module followed by the question: How helpful do you
think this module has been to you?

4. Usability assessed by uMARS. The user version
of Mobile Application Rating measure (uMARS)43,46

is widely recognized for gauging the quality of mobile
health apps comprehensively and multidimensionally.
It evaluated four objective app qualities: engagement
(customization, entertainment, interactivity, fit to
target group, etc), functionality (performance, naviga-
tion, gestural design, ease of use), aesthetics (graphics,
layout, visual appeal), information (quality, quantity,
visual information, goals, credibility, description), and
one subjective quality (worth recommending, stimulates
repeat use, overall satisfaction rating), on a 5-point
scale. Although uMARS was originally designed to
evaluate the usability of apps, the main difference in
usage between WeChat mini-programs and apps for
users is whether to open them through WeChat or dir-
ectly from the smartphone. Whether an app is opened
from a home screen or from WeChat likely does not
affect the evaluation of the above scale dimensions, so
uMARS was considered suitable for usability evalu-
ation of WeChat mini-programs.

5. Clinical outcome, including the following scales. (1)
The Nine-Item Patient Health Questionnaire
(PHQ-9)39 is a frequently utilized instrument in both
clinical and research settings with established validity
and reliability. It evaluates depressive symptoms on a
scale of 0 to 27 scores with items on mood, interest,
ability, sleep, appetite, and fatigue over the past two
weeks, and higher score indicates higher levels of
depressive symptoms. (2) seven-item Generalized
Anxiety Disorder scale (GAD-7)40 is also a widely
used measures on generalized anxiety disorder symp-
toms in diverse clinical and research settings. It uses
seven questions to determine the frequency and severity
of symptoms over the past two weeks by a total score
from 0 to 21, and higher score indicates more severe
level of anxiety. (3) The Somatic Self-rating Scales
(SSS)41,47 was developed by Chinese scholars and has
been proven to have good reliability and validity,
which can be used to evaluate somatization symptoms
and reflect physiological disorders related to

psychological factors. This scale consists of 20 self-
report items, with a total score from 20–80, and
higher score indicates higher level of somatic symp-
toms. Considering that participants in this study may
also be troubled by somatization symptoms, this scale
is used to assist in evaluating changes in somatization
symptoms. (4) A 0–10 score general life impact ques-
tion was used to assess the degree of impact that depres-
sion has laid on their general life: 0 points for no adverse
effects, 10 points for serious impact on daily life. (5)
General Self-Efficacy Scale (GSES)42 is a widely used
tool that measures individual’s perceived self-efficacy
in facing life’s challenges. The scale consists of ten
items that explore beliefs in overcoming difficulties
and achieving desired outcomes. Respondents rate
their agreement on a Likert scale, with cumulative
scores ranging from 10 to 40 to indicate general self-
efficacy, and higher score indicates higher levels of
self-efficacy.

Descriptive statistics and preliminary comparison of out-
comes between participants accepting an antidepressant
(AA) and not accepting an antidepressant (NA) were ana-
lyzed using IBM SPSS version 24.0 (IBM Corp.).

Qualitative data were gathered to further understand
users’ perceptions during their recovery process and to
gather more insights for future optimization. These parts
of data were mainly collected from every two weeks’
coaching sessions, from daily communication with the
coach, and from open-ended questions from satisfaction
survey at the end of 12-week training. Qualitative data
were analyzed using Braun and Clarke’s 6 steps of thematic
analysis methods48 by QSR International’s NVivo 12.0 to
identify themes and subthemes.

Results

Participants

42 eligible participants were recruited. The mean age was
26.00 years (SD 7.88). Most participants were female (n
= 37). The average length of experiencing a depressive
disorder was 2.50 (SD = 2.74) years. 29 participants
were accepting an antidepressant during the study, 8 of
which were accepting an antidepressant for the first
time when they were recruited. 13 participants did not
accepting any antidepressant during the study. No partici-
pant was engaged in regular psychotherapy during the
study.

The average PHQ-9 score of 42 participants at baseline
was 13.31 (SD = 6.76), and the average GAD-7 score
was 9.52 (SD = 5.17). The average Somatic Self-rating
Scale score was 43.57 (SD = 12.20). The average general
life impact was 5.86 (SD = 2.29). The average GSES
score was 19.69 (SD = 6.20).
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Engagement, satisfaction, helpfulness, and usability

Among the 42 recruited participants, 5 participants dropped
out within the first 2 weeks, and 2 additional participants
withdrew within the first 4 weeks. All 7 participants who
withdrew from the study were taking antidepressants. The
drop-out reasons that we were able to collect included: par-
ticipants (1) feeling that their symptoms were too severe to
keep participating (n= 1), (2) not feeling comfortable
talking to people (n= 1), (3) feeling too busy to participate
(n= 1), (4) feeling recovered with no need to participate
(n= 1). The other three dropped-out participants were
unable to be contacted and did not provide the reason.
The analyses presented below were based on the data
collected from the remaining 35 participants. No signifi-
cant differences in age (t= 1.1, p= 0.279), and the
length of experiencing a depressive disorder (t= 0.269,
p= 0.79) were detected between participants accepting an
antidepressant or not. There were two male participants
in the former group (n= 22) and one in the latter group
(n= 13).

Engagement with the program was mainly measured by
the retention rate, and the completion rate of two major
training modules: the 7 coaching sessions and the 60 recov-
ery journals. Of the 42 participants, 35 completed the week
12 assessment, with a retention rate of 83.33%. The median
(upper quartile-lower quartile) of the remaining 35 partici-
pants who completed 60 recovery journals and 7 coaching
sessions was 56 (59–46) and 6 (7–4) times, respectively.
Two participants requested to have the coaching by
texting instead of voice calls, including one participant
changed all coaching sessions to text messages and
accepted 3 sessions in total, and another participant
used text messaging for 3 of the 7 sessions she accepted.
While the default recommended form of coaching was
still voice guidance, we offered this flexibility to stay con-
sistent with the PROCAT model principle of providing
personalized service to meet consumer needs. Thus,
these coaching sessions delivered by texting were also
considered as counting toward completion of full-time
coaching. There was no statistical difference in the com-
pletion rate of 7 coaching sessions (Z=−0.704, p=
0.482) or 60 recovery journals (Z=−1.01, p= 0.312)
between participants who took an antidepressant and
those who did not.

All 35 participants completed the satisfaction question-
naire after the intervention. The average score of satisfac-
tion on current recovery status was 8.74 (SD= 1.42).
Perceived achievement of personal recovery goal after
intervention was 8.26 on average (SD= 1.81). Perceived
contributions of the training to recovery achievement
scored 7.91 on average (SD= 1.59).

In terms of perceived helpfulness of different modules in
the intervention, the average± standard deviation or
median (upper quartile-lower quartile) of the overall score

(range 0–100) of each module was ranked from low to
high as follows: regular assessment 72.74± 19.62, recovery
lessons 77.6± 16.26, recovery journal 79 (64–95), recom-
mended mindfulness tools 82 (60–97), personal support
from coach such as reminders, provision of customized
resources and feedbacks 89 (81.5–100), and 7 coaching ses-
sions 97 (82–100). Except for the evaluation of the mindful-
ness module (p= 0.031), there was no statistical difference
between participants who were accepting an antidepressant
and those who were not. Table 2 provides the detailed
descriptive statistics of perceived helpfulness of each
module.

The overall uMARS score was 4.23± 0.44, ranging
from 1–5. The mean± standard deviation or median
(upper quartile-lower quartile) of each subscale was
arranged from low to high as follows: subscale
Engagement 3.78± 0.62, subscale Aesthetics 4.33 (4.00–
4.67), subscale Information quality 4.5 (4.00–4.75), and
subscale Functionality 4.5 (4.00–4.75). In addition, the
median of the subjective quality subscale was 3.75 (3.25–
4.2-) points. No significant difference in total score or
each subscale was observed between participants accepting
am antidepressant or not. Table 2 provides the detailed
descriptive statistics of subjective quality and perceived
impact.

Qualitative user feedback

Three themes were identified with regard to the acceptabil-
ity and usability of the training, including (1) An efficient
access to professional help, with 3 subthemes; (2) A perso-
nalized source of social support, with 4 subthemes; and (3)
A facilitator of cognitive and behavioral change, with 6 sub-
themes. Quotations from participants were translated into
English and are presented below to demonstrate the identi-
fied themes and subthemes.

Key theme 1: An efficient access to professional help

Convenient and private access. The majority of participants
reported that this web-based form of learning and coaching
was convenient and provided more privacy than
face-to-face methods. The remote delivery was perceived
as more relaxing, comfortable, acceptable and private
than going to the hospital or clinic. Considering the lack
of accessible resources, participants reflected that it is diffi-
cult to find a psychologist by one’s own, and this form of
self-help was easier to reach. In addition, it was usually dif-
ficult for participants to talk to people around them, but par-
ticipants found it easier to express themselves remotely. For
instance:

This online form was very convenient. It’s difficult to get an
appointment in hospital and you can’t say too much in the
clinic…Talking through a telephone is more relaxing than
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face-to-face. When waiting in the hospital you will have
concerns about privacy, but online is more comfortable.
In general, patients don’t want to let others know (about
the disease). So, a remote form is more acceptable and
more private. (NA03)

It’s better compared to seeing psychotherapists… It’s more
self-help, not that difficult to participate, and easier to
access. I felt more in control. (AA15)

It’s difficult to talk to people around about emotional, psy-
chological things. I feel this form of taking online courses
not only protected my feelings, but also perfectly targeted
at my problems. (NA05)

Systematic and targeted content. The systematic nature of
program content was often mentioned by participants.
Even though massive amounts of information from the
Internet are only a click away, participants reported that

the information was often scattered, inappropriate, easy to
forget, and difficult to grasp and apply to their own lives.
The content in this training was perceived as relevant,
more systematic and practical, and provided targeted solu-
tions to the problems related to depression. For instance:

It is very important for content to be logical and systematic,
rather than scattered resources online, which are easy to
forget… It’s more conducive to cognitive and emotional
improvement. (NA13)

During my last episode, I searched for information and
adjusted all by myself. Now I have more targeted resources
to look for. It’s pretty convenient to learn this way… The
lessons were more professional than what I searched by
myself, more practical, and actually let me know how to
do, how to drive myself out of difficulties. It’s more
grounded. (NA03)

Table 2. Scores of perceived helpfulness of different modules and uMARS.

Participants not accepting antidepressant
（n= 13）

Participants accepting antidepressant
（n= 22）

Upper quartile Median Lower quartile Upper quartile Median Lower quartile Z/t (p)

Perceived helpfulness of different modules

Recovery lessons 96.00 82.00 75.00 83.00 80.00 62.00 1.332 (0.192)a

Recovery journals 95.00 77.00 70.00 89.00 80.00 61.00 −0.445 (0.656)

Coaching sessions 100.00 100.00 86.00 100.00 89.00 78.00 −1.494 (0.135)

Regular assessments 100.00 81.00 62.00 80.00 65.00 60.00 1.811 (0.079)a

Mindfulness 97.00 87.00 83.00 95.00 68.00 40.00 −2.16 (0.031)*

Personalized support 100.00 92.00 87.00 94.00 86.00 76.00 −1.636 (0.102)

Scores of uMARS

Engagement 4.40 3.80 3.60 4.20 3.80 3.00 −1.071 (0.292)a

Functionality 4.75 4.25 4.00 4.75 4.50 4.25 −0.467 (0.64)

Aesthetics 5.00 4.67 4.00 4.67 4.17 3.67 −1.34 (0.18)

Information 4.75 4.75 4.50 4.75 4.50 4.00 −1.15 (0.25)

Overall score 4.58 4.37 3.90 4.51 4.17 3.84 −1.005 (0.322)a

Subjective quality 4.25 4.00 3.50 4.00 3.50 3.00 1.377 (0.169)

aThese data conform to the normal distribution, and t-test is used. Other data do not conform to the normal distribution, and Mann–Whitney U test is used.
*p < 0.05. **p < 0.01.
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It provided a lot of scientific perspectives and methods. I
learned some new knowledge, which I didn’t know
before. It’s very helpful for the difficulties I encounter in
daily life. (NA10)

Efficient and acceptable settings. The setting of the training
was considered appropriate and conducive to efficient
learning. The daily updated learning materials, reminders
and companionship enabled participants to remind them-
selves, and take the initiative to act and think, to form
good habits, and to study and explore more deeply.
Gratitude journals also encouraged participants to discover
the good sides of life. Participants reported that the simpli-
fied summary card along with each lesson also made it
easier to review the knowledge efficiently. For instance:

It really worked for me to keep in touch with positive
energy every day, to check in, and to remind myself not
to be depressed. (NA03)

The training had a great impact on me. It’s a constant
reminder for me to form good habits, strive and overcome
difficulties, and to remember the desire to cure depression.
(NA09)

I’m glad that I took action to practice and learned something
from the training… I’ve read Defen Zhang’s [a well-known
self-help book writer in China] book before, but there was
no actual effect. Without this training, I would not have
explored this deeply. (NA08)

I like the gratitude journal a lot. It allowed me to retrospect
and think about my life of the day, find the beauty of life
and make myself happier. The feedback question is also a
good way to review the knowledge. (AA08)

The summary cards were a refined form of lessons. Too
many words will be boring, and depressed people
wouldn’t be able to read through. So, the combination of
detailed and simplified versions made it more convenient
to review the knowledge. (AA02)

Key theme 2: A personalized source of social support

Comfort and warmth. Biweekly coaching sessions were con-
sidered acceptable and necessary. Regular communication
between the coach and participants appeared to make parti-
cipants feel safe and that the relationship was genuine.
Participants perceived the coach as comforting and as a
necessary component of the intervention. For instance:

I liked talking with coach. It’s quite relaxing, and would not
feel like a burden. (AA03)

Coaching sessions are very necessary. Regular communica-
tions made me feel more secure. Interaction between people
is more authentic than simply learning from text. The
setting of time and frequency (of coaching sessions) were
also acceptable. (AA01)

(I have changed) from being like a crying baby to being
today’s mature and calm person, I contribute it to the
comfort from coach…Training with a voice is much
warmer. (AA06)

Inspiration of deeper exploration. In the process of coaching,
the real-time discussion with coach inspired deeper explor-
ation on participants’ distress and self. For instance, many
participants felt that the discussion facilitated the applica-
tion of knowledge, promoted self-exploration, and pro-
voked new perspectives of thinking. The process of
real-time communication triggered more in-depth thinking
and was more helpful than simplified knowledge accumula-
tion. For instance:

The coaching sessions were really nice. It helped to sum-
marize and sort out thoughts and methods, some of which
were what I have not think of. It helped to alleviate confu-
sion in mind, provide methods, enlightened myself, and
avoided continuous entanglement and self-trapping. It’s
very happy and pleasant to chat with the coach. (NA06)

Regular coaching is also a good way to review the lessons,
and can harvest new perspective provided by the coach.
(AA08)

The training improved my level of professional knowledge,
but the communication with the coach was more helpful.
The process of real-time interaction can bring out more
thoughts from a deeper level. (AA04)

Empathy and understanding. Participants believed that the
feedback and empathy they received from the coach was
helpful. In the face of the public’s prejudice and stigma
on mental illness, the coach was perceived as being able
to actually listen to the participants’ distress, understand
the reasons behind it, and provide corresponding emotional
support and professional advice. Especially for participants
who lack social support, and were not listened or under-
stood for a long time, it was a very important supplementary
method of social support. For instance:

People around me just couldn’t understand why I had these
thoughts, like my family just think it was affectation…But
my coach can listen to me, help me to relax and responded
appropriately, let me know that these were normal and pro-
vided corresponding advice…Coaching sessions were very
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necessary. Words are auxiliary, but communication can
play a vital role. People are all eager to be heard. It’s
really nice to have the coach help discover problems and
provide suggestions. (NA03)

I gained a lot, especially on each day of coaching ses-
sions…Let me know the root cause of my fear. It was
very clear and systematic … and realized that I could be
understood in training. (AA15)

Empowerment and encouragement. Some participants
believed that the existence of coach empowered them to
make changes. The existence of coach not only reminded
and nudged participants to take action as a supporter, but
also guided participants to explore and practice from a
more reasonable and positive perspective, and produced
more confidence and courage to make changes. For
instance:

(The training) increased my motivation to change, with the
coach accompanied my growth… It feels good to have
someone to talk with… have someone who keeps supervise
and remind you to change. (AA03)

(The training) made me want to be a better person, like the
coach…Learning is very important and broadens my
horizon… I am very lucky to see the power of women. I
hope I can shine too. Grateful. (NA09)

(Coaching sessions) empowered me a lot…Sometimes, to
make difficult changes, you may just need someone who
can rationally and positively analyze problems … need
the strength from others to give you the confidence and
encouragement. (NA08)

Key theme 3: A facilitator of cognitive
and behavioral change

Increase awareness. After the training, participants believed
that their understanding of depression had increased. For
instance, some participants were inclined to avoid or
escape from their distress before, but after the training, par-
ticipants were able to develop a more scientific perception,
possessed the ability to face it with a positive attitude, and
established various methods to get better. For instance:

I learned a lot about depression, and know that many people
have it. In the past, I would feel repulsive, ashamed and
avoid it, which cost me much more time in the end. Now
I will face it proactively. (NA08)

This three month of training gave me a lot of mental help.
The most obvious feeling is that it is a systematic and
gradual process. From the beginning, it allowed me to

correctly face depression, then use specific methods and
tools to manage emotions, guide my behaviors, awake self-
awareness. After the improvement of my condition, it also
helped me to rediscover myself, increase happiness and
deal with intimate relationship. (AA09)

Improve emotional management skills. Through the training,
most participants have increased their ability to manage
their emotions. For instance, participants reported being
more acceptable emotional changes, being more proactive
and effective in managing emotions, being able to peace-
fully coexist with depression, and being more capable of
reducing the impact of negative emotions on daily life.
For instance:

Now I will normalize the fluctuation of my mood. It’s okay.
It will get better after a period of time. Even the worst-case
scenario happened, I know I can seek for other help.
(NA02)

I often failed at self-regulation before, even wanted to give
up. The lessons I learned here gave me more confidence and
motivation. I am very touched, and learned to take more ini-
tiative to master my emotions. After participating this train-
ing, the effect of self-regulation was more obvious. (AA03)

In terms of emotional regulation, I can timely signify it
when something is wrong with my mood… I’ll try to
think from another perspective, accept and treat it
calmly… I know that I can try some new things when
feeling depressed, and when it’s getting too strong, I can
get away from the environment, and seek help from families
and friends, and talk, etc. (NA10)

Foster a positive mindset. As one of the core theories applied
in this intervention, knowledge on cognitive restructuring
was applied during the practice of self-management. For
instance, many participants reflected that they were able
to detect possible problematic mindsets, and became
aware of ways to adjust, were able to analyze things from
multiple perspectives, replace unreasonable belief with
more objective and rational thinking, and no longer let
their current emotion control their thoughts and behavior.
For instance:

It helped me to notice what didn’t pay attention to. It
changed my thoughts and ways of thinking, the perspec-
tives I treating problems and things are different. I know
that I have methods to deal with (problems), and have
already learned a lot of methods. (NA06)

I learn to analyze and look at things from perspectives of
bystanders, and I know that many things depend on how
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you look at them, not the thing itself. It helped me to better
analyze my emotional changes. (AA16)

I will write down what bothers me now, and think about the
reason, analyze whether my thoughts were objective and
reasonable, then refute unreasonable thoughts…There is
more awareness. (AA11)

(After the training) I became more rational. I felt that I have
changed from an emotional child to a mature person who
thinks rationally and analyze all aspects of problems from
multiple angles. I won’t let mood take control of me, or
just keep procrastinate whenever feeling unwilling. (NA08)

Improve self-esteem. Low self-esteem was one of the
common problems reported by many patients with depres-
sion. Contents on this topic were viewed by participants
as well targeted and helped to rebuild some participants’
self-concept. For example, some participants used to
worry a lot about the judgment from others, and after the
training, they were able to evaluate themselves more object-
ively and comprehensively. Some other participants could
easily deny themselves, and often fell into an inferiority
complex before, but after the training, they were more
able to accept imperfections, see their own advantages,
and empower themselves. For instance:

Now I will accept my imperfections, and do what I can do at
present… I know I need to affirm and recognize myself first,
and do not rely my own happiness on the responses of
others. My self-value does not come from the recognition
of others. (AA03)

In the past I always felt that “I shouldn’t be like this”, “how
could it be…”, “I am worthless”, and I will self-reproach…
I thought that I was just like this, it’s meaningless…Now
I’m much better. I can see my good aspects and what I
possess, what I’m good at work, and improved the sense
of existence… I know that people all have their bad
times. I will accept myself, allow myself to make mistakes
and be imperfect occasionally, and think of more positive
methods to solve…Don’t compare with others. I know
my shortcomings, but at the same time, I can see my advan-
tages and strengths. (NA03)

My first gain is that inferiority feeling is a very common
psychological phenomenon, so don’t be too nervous
when it arises. Face it correctly and prove whether I am
really like that. Second, find my present advantages and
clarify the direction for improvement. Recognize the excel-
lence of others and find what I can improved at the same
time… It seems that I am not so harsh on myself now,
and learned to accept the real me and reward myself appro-
priately. (NA08)

Establish positive behavior patterns. Behavioral activation
was also an important theory adopted in this WeChat-
based intervention, and promoted positive changes on parti-
cipants’ behavior patterns. For example, some participants
learned to detect and proactively break the vicious circle
caused by previous negative behavior patterns and gradually
established their own personalized behavioral strategies to
cope with emotional fluctuations, such as going to the
gym, shopping with friends, or practicing meditation. In
the process of achieving goals, participants were also
learned how to subdivide goals and make plans, how to
reduce obstacles, and were able to enjoy the process. For
instance:

I tended to focus on negative things before. Now I know
that it was related to my negative emotions. Now I will
remind myself by reading, exercising, diverting attention
and changing the direction of thinking. (AA03)

Now I am aware that I can do things that I am interested in
under the condition of depression, like work out at the gym,
go shopping with friends, take a walk, etc. The positive
meanings of these things can often make ourselves more
positive. (AA08)

Mindfulness is helpful. It calms me down… I will use it
before sleep or when I am feeling frustrated… I am aware
that you can’t keep continue the negative behavior pattern
because of previous habits…Like getting up in the
morning, just take action and give yourself some small
goals, and let it become a positive behavior pattern in life.
In this way, the status will be much better. It’s very inspir-
ing. (NA08)

I will start from the smallest action and lower the thresh-
old…Making plans facilitated me from wanting to do
something, to knowing how to do it, then reducing obsta-
cles, and enjoying the process of doing it, rather than
paying too much attention to results. This way it’s easier
to actually do it well. (AA11)

Improve interpersonal relationship. The lessons on interper-
sonal relationship also helped participants to relieve their
interpersonal conflict and intimacy problems. Some partici-
pants started to examine their past misunderstandings in
interpersonal relationships, and establish their own interper-
sonal style, which contributed to reduced interpersonal con-
flicts. In terms of intimate relationships, some participants
were able to identify their problematic expectations and
established a more sophisticated intimacy model. For
instance:

…it also allowed me to re-examine my behavior, to under-
stand and change my attitude towards other people, and my
interpersonal relationships were also assuaged. (NA06)
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During my episode, my mood would fluctuate a lot, and I
would be very sensitive to my relationships with others. I
didn’t know how to reply, worrying if I overreact, I will
frighten others, but I will also feel bad if I say I’m fine…
After the lessons, now I learned to reply frankly. I don’t
need to tell everything, but I can also be very polite. I
like it this way. (AA08)

I used to think that love means possession and occupation,
should be consistent with each other … should meet my
needs, or I would overthink whenever I am not satisfied.
Now I know that there are ways to respect each other’s
independence and integrity, respect each other’s space
and the need to be alone. And I can take the initiative to
improve intimacy. I should make effort to maintain it, and
identify my unreasonable expectations. (AA15)

Through the process of the intervention, some participants
provided suggestions on the content of the training, such
as some typos, more examples, a preference on positive
quotes sent along with each weekday’s reminders, and a
better way of collection that convenient to review the
resources. A few participants suggested that the training
should provide more experiences of other patients, such
as building an online community, but they also hesitated
when thinking of the possible negative emotional impact
of unstable patients within an online community. Feasible
adjustments were quickly implemented during the interven-
tion, and none involved the primary design of main
modules.

As anticipated, not all participants embraced all the
content and format provided within the program. At the
beginning of the training, a few participants worried
about not able to persist. For instance:

I am afraid I can’t learn anything when not in a good con-
dition. (AA01)

I don’t want to do anything when I am in a bad mood.
(NA08)

A few participants indeed dropped out, but others were able
to complete the training. Some participants also reflected
that some content was similar to what they already knew,
or that it was not quite relevant to their own concerns for
now, but they did not mind reviewing it. For instance,
AA08 reflected that:

Today’s content was kind of easy to me, since it rarely hap-
pened to me. I scanned it and then went to review lessons
before.

Some participants felt mindfulness tools unhelpful, noted it
was easy to forget about it, or only tried a few times and
gave up. For instance, participants NA 12 reflected:

I tried three times, but I felt I was too fidgety and difficult to
calm down.

And AA01 indicated a dilemma in feeling motivated to try
out components of the intervention:

I didn’t use meditation. When I am feeling good, I don’t
want to use it, when I am not feeling good, it is useless.

Potential effectiveness

Even though this study was not powered to compare the
clinical efficacy of the designed intervention, potential
changes in clinical outcomes were examined. There were
significant improvements on all clinical outcomes compar-
ing between baseline and week 12. As seen in Table 3, there
were no significant differences on baseline scores between
subgroups of participants accepting antidepressants or not.
In week 12, there was a difference between subgroups on
PHQ-9 scores (t=−2.14, p= 0.04). However, the change
of PHQ-9 from baseline to week 12 was not significantly
different between the subgroups (t= 0.92, p= 0.364).

Discussion
This study investigated the acceptance and usability of a
WeChat-based recovery training for patients with depres-
sion in China. The results showed high rates of engagement,
and high levels of satisfaction, usability and perceived help-
fulness. The training was recognized as an efficient source
of professional help, personalized social support, and as a
conducive tool for cognition and behavioral change.
Below, we discuss possible reasons that might have contrib-
uted to these favorable results by combining evidence from
previous studies, and providing reference for the design and
application of future web-based mental health interventions.

Low engagement and persistence rates have been one of
the key challenges faced by web-based interventions.18,49

Commercially available smartphone apps generally lose
about 70% of users within one week of download, and
large amount of people stopped using mobile health pro-
grams before achieved any clinical effects.50,51 A system-
atic review also showed that the acceptance of web-based
cognitive behavioral therapy for depression only had an
average retention rate of 56% among those who were
already willing to start.52 The reasons contributed to low
participation may include poor usability, failure to focus
on user-centered design, lack of trust, and concerns about
privacy.18
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The human support provided as part of the training was
considered to have likely contributed to the relatively high
retention and engagement rate in this study. Previous
research has found that web-based interventions with
human support outperform self-guided ones,53 especially
for patients with severe symptoms.54 Factors like hope,
empathy, warmth, collaboration and feedback can facilitate
a relational process within web-based mental health inter-
ventions.55 The involvement of professional providers
like therapists does not appear to be the key, but rather, it
is key that there is a minimum level of interpersonal
contact.37 Regardless if an intervention is guided by profes-
sionals or by a minimum level supporter, the remote pres-
ence of human support appears to exert positive impact
on adherence and higher effect size.56–59

A limitation of past research has been a minimal focus
on testing interventions in the social context of China.
The results of this study added more evidence to the import-
ance of human support in mobile mental health interventions
from the perspectives of service users in China. Among the
score rankings of perceived helpfulness on each module,
the support from coach ranked the highest. The qualitative
results also emphasized the positive influence of empathy,
understanding and empowerment from the training, and
many participants believed that the contact with coach had
contributed more to their recovery than the lessons.

Within the current Chinese social environment, the
public generally lacks a scientific understanding of mental

illness, but often treat it with stigma and discrimination.
This lack of scientific understanding of mental illness can
make it difficult to get enough emotional support, even
lead to interpersonal contact a source of stress.23 The role
of coach in this WeChat-based intervention was considered
as a bridge to accessible mental health providers and helped
to meet the urgent needs for social support. Human support
in this WeChat-based intervention was also successfully
applied to promote the implementation of knowledge and
skills learned within the program, and to provoke deeper
thinking and self-exploration. For instance, the coaching
sessions and feedback on each lesson prompted partici-
pants to review and apply the knowledge on a regular
basis, which stimulated further thinking in the process
of retelling and discussion, thus contributing to better
learning effects.

Meeting personalized needs has been another key prefer-
ence mentioned by many studies that can facilitate accept-
ability and usability13,60–63. Previous study showed that
more control over the interventions were preferred by
users, such as personally relevant, easy-to-understand and
culturally appropriate content,60,64 along with options that
the participant can choose from.65 This study also tried to
provide participants with diversified training content, multi-
media learning materials, and one-on-one coaching sessions
in order to meet personalized needs. How personalization
was demonstrated in this training and why it was well
accepted are discussed as below.

Table 3. Descriptive statistics of clinical outcomes.

Itemsa
Full sample
Mean (SD) t (p-value)

Not taking antidepressant
Mean (SD)

Taking antidepressant
Mean (SD) t (p-value)

PHQ-9 Baseline 12.51 (6.89) 5.641 (<.001)** 13.15 (6.88) 12.14 (7.03) −0.417 (0.679)

Week 12 6.46 (4.31) 8.38 (3.10) 5.32 (4.57) −2.14 (0.04)*

GAD-7 Baseline 9.09 (5.24) 4.35 (<.001)** 8.85 (5.35) 9.23 (5.30) 0.205 (0.839)

Week 12 5.09 (3.88) 6.08 (3.12) 4.50 (4.23) −1.167 (0.252)

SSS Baseline 42.26 (12.19) 5.051 (<.001)** 43.08 (13.74) 41.77 (11.48) −0.302 (0.765)

Week 12 33.31 (10.47) 36.08 (6.79) 31.68 (9.47) −1.462 (0.153)

Life Impact Baseline 5.69 (2.45) 4.15 (<.001)** 5.38 (2.26) 5.86 (2.59) 0.554 (0.583)

Week 12 3.83 (1.82) 4.54 (1.56) 3.41 (1.87) −1.831 (0.076)

GSES Baseline 19.57 (5.76) −3.614 (0.001)** 20.62 (7.309) 18.95 (4.71) −0.82 (0.418)

Week 12 24.34 (6.86) 23.69 (5.53) 24.73 (7.64) 0.426 (0.673)

aPHQ-9: nine-item Patient Health Questionnaire. GAD-7: seven-item Generalized Anxiety Disorder scale. SSS: Somatic self-rating scale. GSES: General
Self-Efficacy Scale.
*p < 0.05, **p < 0.01.
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First, the remote-delivered recovery training combined
with guidance of a coach was an efficient supplement to
the current limited mental health resources in China, and
was perceived as more convenient than going to the hos-
pital.14 One-on-one coaching was not only designed to
urge knowledge accumulation, but also to generate a
sense of gain and achievement in daily basis, whereas
feeling ignored or forgotten has previously been identified
as a key reason for the failure of digital learning.66

Optional audio- or text-based coaching forms were
allowed to alleviate the tension and discomfort some parti-
cipants experienced toward face-to-face communication.
Optional multimedia forms of lessons including text and
picture, audio and video, were also provided to meet per-
sonal preferences during the study.

Second, the contents were designed to meet personalized
needs, which may also promote a higher level of accept-
ance. According to the principles of PROCAT model, the
design of lessons did not only focus on clinical symptoms
or only based on one certain psychological intervention
method, which commonly seem in many psychological
interventions.31 Instead, this model aims to cover various
topics that may be experienced by patients with depression,
and adopt multiple theories that relate to personal recovery
as comprehensively as possible. Feedback from participants
also indicated that the lessons were well targeted, facilitated
a better understanding of their problems, and prompted
mastery of some self-management skills. Although some
participants pointed out that some content was already
known or not relevant, they were still willing to read the
content as a review or to lay a foundation for the long-term
benefit of their mental health. It indicated that the various
topics of content were acceptable, and facilitated achieve-
ment of personal needs. In addition to diverse training
lessons that may cater to different individualized needs,
coaches also provide personalized training content in
one-on-one communication outside of the lessons.
Coaching can support the provision of more targeted learn-
ing content and help solve individualized problems. For
example, learning content provided for individual issues
in asynchronous text messages and synchronous coaching
sessions, as well as on-demand learning reminders to
monitor and encourage study. The high satisfaction with
coaching sessions and personalized support in this study
demonstrated the acceptability of the personalized service,
which is in consistent with previous studies.

Previous studies have shown that ease of use and func-
tionality are also important factors affecting acceptability
and usability,13 and this was also emphasized in the
design of this intervention. Based on previous needs and
preferences research, social media like WeChat were con-
sidered more acceptable and easier to use than specially
designed apps, because users in China typically have
already integrated WeChat into their daily life.14,23

Through frequently used social media, the coach would

be easier to contact, send personal reminders, provide feed-
back, thus it could be more conducive to form supportive
relationships. The familiarity could also avoid a sense of
abruptness and might prevent the widening of digital
divide68. From quantitative results, uMARS showed an
average score of over 4 in four subscales including informa-
tion, function, aesthetics and subjective influence. These
scores were relatively high compared to other studies
using this scale.69–72 The qualitative results also showed
that participants generally considered the form of this train-
ing convenient to use. These results indicated that the inter-
vention design in this study had relatively high usability and
functionality, which may contribute to a higher
acceptability.67

Interestingly, as one of the modules provided in this
study, the perception of help on mindfulness meditation
were lower among participants who were currently taking
antidepressant compared to those who were not taking anti-
depressant. Some participants reflected that their depressive
symptoms made it difficult to calm down or concentrate
when practicing mindfulness-based practice. The mindful-
ness meditation component was not as widely praised as
expected. Mindfulness meditation are some of the few
mature digital interventions available in the current
Chinese market,22 and have also been recognized by a
large number of academic studies as effective in alleviating
symptoms and preventing recurrence.65,66 Qualitative data
collected in this study included reflections that symptoms
of depression may affect participants’ the motivation to
take actions, and that they may have felt more fidgety and
found it more difficult to calm down when practicing.
Previous studies also suggest that symptoms of depression
or schizophrenia may influence motivation for engage-
ment.13,18 Although the baseline evaluation of this study
showed that there was no significant difference between
the two groups of patients on symptoms, it is possible
that patients taking an antidepressant experienced more
symptoms or side effects from medication, which may
result in participants finding it difficult to calm down or
concentrate during mindfulness meditation practice. More
research is needed to verify this speculation. Additionally,
as self-help tools, the recommended mindfulness platforms
lacked specific supervision or guidance from professionals
during practice, which may also result in misunderstanding
and limited engagement.67 More research is needed to
understand the role of mindfulness as a mobile health tool
in Chinese patients with depression. This result further
demonstrated that there is no single way to meet the
needs of all patients, but if a set of interventions is provided
as a package, the intervention may be more capable to
satisfy as many different needs as possible, with a higher
engagement and effectiveness.

Combining the qualitative reflection and the preliminary
evaluation of the clinical effectiveness, this WeChat-based
intervention also demonstrated a high potential to support
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individuals in their recovery from depression. At the end of
the intervention period, participants were generally satisfied
with the current recovery status, and many believed that this
WeChat-based intervention had greatly contributed to their
recovery progress. From the results of self-rated scales, a p
value of 0.04 was observed in the week 12 final assessment
between two subgroups, with a slightly better improvement
of AA participants, which might be contributed by the
effectiveness of antidepressant. However, the before/after
difference on the scale were similar without statistical sig-
nificance, which indicate that participants who did not
take antidepressant seemed to experienced similar improve-
ment compared to those taking antidepressant and accept-
ing the service at the same time. This primary exploration
suggested that the improvement of AA group might be
due to the combination of medication and the intervention,
while NA group primarily due to the intervention.
However, these results are preliminary and need further
clinical trials with a larger sample size to verify
effectiveness.

Limitations
This study is not without limitations. First, there may be
bias in the results due to participants’ characteristics.
Although the sample size was sufficient for an acceptability
and usability study, the participants were mainly young
adult women, thus the results may not generalize to popula-
tions that are elderly, children, adolescents or men. The par-
ticipants were mainly recruited from one large provincial
general hospital, and the demographic characteristics may
be relatively narrowed. However, due to the imperfect hier-
archical health system in China, large hospitals are still the
first choice for most patients, thus it was still relatively rep-
resentative. Patients who were willing to participate in sci-
entific research may already have stronger motivation to
change, and tend to have higher possibility of improvement,
so the result of this study might not be representative to
patients who lack motivation. The reasons for drop-out of
seven participants indicated that these results might not be
generalized to patients who are not able to engage, for
reasons such as more, severe symptoms, lack of time, per-
ceiving no subjective need for recovery, or other reasons.
Second, there may be bias resulting from the use of self-
rating scales. Since all the scales and interviews were self-
assessment and retrospective, there may be some recall bias.
The uMARS was designed mainly for apps. We adapted
this scale for this WeChat mini-program considering the
significant similarity between these two kinds of platforms,
but more research on the suitability of uMARS in evaluat-
ing WeChat mini-programs is recommended. Third, while
personalization was a key principle in this service model,
there is inherent difficulty in striking the balance between
standardization and personalization. Flexibility in the
implementation of a personalized service results in more

variations compared to a service with strictly designed
form or content. For instance, not all participants selected
or were willing to use the same recommended
mindfulness tools or willing to use video calls as the deliv-
ery form of coaching sessions, which might cause differ-
ence on the results. How this flexibility or personalization
might influence the acceptability or usability in this
service needs further research. Forth, considering that
there is no control group, the preliminary effect exploration
section cannot confirm the effectiveness of the intervention,
therefore the clinical outcomes should be interpreted with
caution.

Conclusions
Overall, this study demonstrated that this WeChat-based
recovery training for depression guided by the PROCAT
model was acceptable to patients with depression. It has
the potential to promote personal recovery of depression,
as an efficient access to professional resources, a source
of personalized social support, and a facilitator to the estab-
lishment of self-management strategies on both cognitive
and behavioral aspects. Human support, personalization,
and ease of use were considered as key factors for the
higher acceptability and usability in this WeChat-based
intervention. This study provided more evidence on web-
based mental health interventions for Chinese populations.
Randomized controlled studies with a larger sample size, on
different demographic groups, such as teenagers or older
adults, different mental disorders such as bipolar disorder
or schizophrenia, are needed to further understand the
effectiveness and implementation of this service.

Acknowledgments: The authors thank all participants for
providing their perspectives in this study.

Contributorship: YT drafted the manuscript and analyzed the
data. EGL helped with the study design and revised the
manuscript. YQ and ZT helped with recruitment and data
analysis. HT and HX helped with the study design and
recruitment. JC and HW supervised and assisted with the entire
process. All authors reviewed and edited the manuscript and
approved the final version of the manuscript.

Declaration of conflicting interests: The authors declared the
following potential conflicts of interest with respect to the
research, authorship, and/or publication of this article: Emily
G. Lattie is currently employed by Lyra Health. All other
authors have declared no conflicts of interest.

Ethical approval: This study was approved by the ethics
committee of the Second Xiangya Hospital of Central South
University (REC number: 2019-sci-114).

Tan et al. 15



Funding: The authors disclosed receipt of the following financial
support for the research, authorship, and/or publication of this
article: This study was funded by the Hunan Provincial Natural
Science Foundation of China (2024JJ9124), the R&D plan of
the key areas of the Hunan Science and Technology Department
(2020SK2123 and 2022SK2044), the Clinical Research Center
for Depressive Disorder in Hunan Province (2021SK4022), the
Key Technologies R&D Program of Guangdong Province
(2018B030334001), and the Scientific Research Launch Project
for new employees of the Second Xiangya Hospital of Central
South University. Emily Lattie was funded by the National
Institutes of Health (K08 MH112878).

Guarantor: HW

ORCID iD: Haishan Wu https://orcid.org/0000-0002-6571-
7024

Supplemental material: Supplemental material for this article is
available online.

References
1. Liu Q, He H, Yang J, et al. Changes in the global burden of

depression from 1990 to 2017: Findings from the global
burden of disease study. J Psychiatr Res 2020; 126: 134–140.

2. Huang Y, Wang Y, Wang H, et al. Prevalence of mental dis-
orders in China: a cross-sectional epidemiological study.
Lancet Psychiatry 2019; 6: 211–224.

3. Collaborators C-19 MD, Santomauro DF, Herrera AMM,
et al. Global prevalence and burden of depressive and
anxiety disorders in 204 countries and territories in 2020
due to the COVID-19 pandemic. Lancet 2021; 398: 1700–
1712.

4. Herrman H, Patel V, Kieling C, et al. Time for united action
on depression: A lancet–world psychiatric association
commission. Lancet 2022; 399(10328): 957–1022.

5. Zhang X, Battisti M and Proto E. COVID-19 and mental
health in China: effects of personality. J Epidemiol
Community Health 2024; 78: 98–104.

6. Xinmao. Latest response! What signals did the National Health
Commission release when it replied to mental health-related
proposals in eight consecutive documents? https://mp.weixin.
qq.com/s/aZJpsv92FOAEQC_N-_GPwg (2022, accessed 22
February 2022).

7. Lu J, Xu X, Huang Y, et al. Prevalence of depressive disorders
and treatment in China: a cross-sectional epidemiological
study. Lancet Psychiatry 2021; 8: 981–990.

8. Rauschenberg C, Schick A, Hirjak D, et al. Evidence synthe-
sis of digital interventions to mitigate the negative impact of
the COVID-19 pandemic on public mental health: rapid
meta-review. J Med Internet Res 2021; 23: e23365.

9. Chen M, Xu S, Husain L, et al. Digital health interventions for
COVID-19 in China: a retrospective analysis. Intelligent
Medicine 2021; 1: 29–36.

10. Fulford H, McSwiggan L, Kroll T, et al. Exploring the use of
mobile information and communication technologies by

people with mood disorders. Int J Ment Health Nu 2019;
28: 1268–1277.

11. Pung A, Fletcher SL and Gunn JM. Mobile app use by
primary care patients to manage their depressive symptoms:
qualitative study. J Med Internet Res 2018; 20: e10035.

12. Patel S, Akhtar A, Malins S, et al. The acceptability and
usability of digital health interventions for adults with depres-
sion, anxiety, and somatoform disorders: qualitative system-
atic review and meta-synthesis. J Med Internet Res 2020;
22: e16228.

13. Chan AHY and Honey MLL. User perceptions of mobile
digital apps for mental health: acceptability and usability - an
integrative review. J Psychiatr Ment Hlt 2021; 29: 147–168.

14. Tan Y, Teng Z, Qiu Y, et al. Potential of mobile technology to
relieve the urgent mental health needs in China: web-based
survey. JMIR Mhealth Uhealth 2020; 8: e16215.

15. Kruse CS, Betancourt JA, Gonzales M, et al. Leveraging
Mobile health to manage mental health/behavioral health dis-
orders: systematic literature review. JMIR Ment Heal 2022; 9:
e42301.

16. Jacobson NC, Areán P and Schueller SM. Mobile phone-
based interventions for mental health show promise of effect-
iveness, but what does the evidence tell us about what needs
to come next? PLOS Digit Heal 2022; 1: e0000126.

17. Frank E, Pong J, Asher Y, et al. Smart phone technologies and
ecological momentary data: is this the way forward on depres-
sion management and research? Curr Opin Psychiatr 2018;
31: 3–6.

18. Torous J, Nicholas J, Larsen ME, et al. Clinical review of user
engagement with mental health smartphone apps: evidence,
theory and improvements. Evid BasedMent Heal 2018; 21: 116.

19. Mohr DC, Lyon AR, Lattie EG, et al. Accelerating digital
mental health research from early design and creation to suc-
cessful implementation and sustainment. J Med Internet Res
2017; 19: e153.

20. Lattie EG, Adkins EC,Winquist N, et al. Digital mental health
interventions for depression, anxiety, and enhancement of
psychological well-being among college students: systematic
review. J Med Internet Res 2019; 21: e12869.

21. Ahmed A, Ali N, Giannicchi A, et al. Mobile applications for
mental health self-care: a scoping review. Comput Methods
Programs Biomed Update 2021; 1: 100041.

22. Yin H, Wardenaar KJ, Wang Y, et al. Mobile mental health
apps in China: systematic app store search. J Med Internet
Res 2020; 22: e14915.

23. Tan Y, Lattie EG, Qiu Y, et al. Accessibility of mental health
support in China and preferences on web-based services for
mood disorders: a qualitative study. Internet Interv 2021;
26: 100475.

24. Kok G, Gottlieb NH, Peters G-JY, et al. A taxonomy of
behaviour change methods: An intervention mapping
approach. Health Psychol Rev 2015; 10: 1–16.

25. Crosby R and Noar SM. What is a planning model? An intro-
duction to PRECEDE-PROCEED. J Public Health Dent
2011; 71: S7–S15.

26. Agteren J van, Iasiello M, Ali K, et al. Using the intervention
mapping approach to develop a mental health intervention: a
case study on improving the reporting standards for develop-
ing psychological interventions. Front Psychol 2021; 12:
648678.

16 DIGITAL HEALTH

https://orcid.org/0000-0002-6571-7024
https://orcid.org/0000-0002-6571-7024
https://orcid.org/0000-0002-6571-7024
https://mp.weixin.qq.com/s/aZJpsv92FOAEQC_N-_GPwg
https://mp.weixin.qq.com/s/aZJpsv92FOAEQC_N-_GPwg
https://mp.weixin.qq.com/s/aZJpsv92FOAEQC_N-_GPwg


27. Mohr DC, Cheung K, Schueller SM, et al. Continuous evalu-
ation of evolving behavioral intervention technologies. Am J
Prev Med 2013; 45: 517–523.

28. Mohr DC, Cuijpers P and Lehman K. Supportive accountabil-
ity: a model for providing human support to enhance adherence
to eHealth interventions. J Med Internet Res 2011; 13: e30.

29. Mohr DC, Schueller SM, Montague E, et al. The behavioral
intervention technology model: an integrated conceptual and
technological framework for eHealth and mHealth interven-
tions. J Med Internet Res 2014; 16: e146.

30. Leamy M, Bird V, Boutillier CL, et al. Conceptual framework
for personal recovery in mental health: systematic review and
narrative synthesis. The British J Psych 2011; 199: 445–452.

31. Agteren J van, Iasiello M, Lo L, et al. A systematic review and
meta-analysis of psychological interventions to improve
mental wellbeing. Nat Hum Behav 2021; 5: 631–652.

32. Tamm S. Feynman Technique: A Complete Beginner’s Guide,
https://e-student.org/feynman-technique/ (2021, accessed 21
February 2022).

33. Hao L, Wan F, Ma N, et al. Analysis of the development of
WeChat mini program. J Phys: Conf Ser 2018; 1087: 062040.

34. Tencent. Tencent Announces 2020 Third Quarter Results.
35. Chen X, Zhou X, Li H, et al. The value of WeChat application

in chronic diseases management in China. Comput Methods
Programs Biomed 2020; 196: 105710.

36. Miller W and Rollnick S. Motivational interviewing: prepar-
ing people for change, 2nd ed. J Healthc Qual 2003; 25: 46.

37. Talbot F. Client contact in self-help therapy for anxiety and
depression: necessary but can take a variety of forms beside
therapist contact. Behav Change 2012; 29: 63–76.

38. Kwasny MJ, Schueller SM, Lattie E, et al. Exploring the use
of multiple mental health apps within a platform: secondary
analysis of the IntelliCare field trial. JMIR Ment Health
2019; 6: e11572.

39. Kroenke K, Spitzer RL and Williams JBW. The PHQ-9: val-
idity of a brief depression severity measure. J Gen Intern Med
2001; 16: 606–613.

40. Spitzer RL, Kroenke K, Williams JBW, et al. A brief measure
for assessing generalized anxiety disorder: the GAD-7. Arch
Intern Med 2006; 166: 1092–1097.

41. Li X, Mao J, He B, et al. Clinical application of self-rating
somatization symptoms scale in patients with cardiac neur-
osis. Chinese Journal Of Misdiagnosis 2008; 8: 4798–4799.

42. Cheung S-K and Sun SYK. Assessment of optimistic self-
beliefs: further validation of the Chinese version of the
general self-efficacy scale. Psychol Rep 1999; 85: 1221–1224.

43. Stoyanov SR, Hides L, Kavanagh DJ, et al. Development and
validation of the user version of the Mobile application rating
scale (uMARS). JMIR Mhealth Uhealth 2016; 4: e72.

44. Faulkner L. Beyond the five-user assumption: benefits of
increased sample sizes in usability testing. Behav Res
Methods Instruments Comput 2003; 35: 379–383.

45. Guest G, Bunce A and Johnson L. How many interviews are
enough? Field Method 2016; 18: 59–82.

46. Zhang C, Li X, Li X, et al. Reliability and validity of the Chinese
version of the user version of Mobile application rating scale.
Chinese Journal of Modern Nursing 2020; 26: 2608–2612.

47. Zhuang Q, Mao J, Li C, et al. Developing of somatic self-rating
scale and its reliability and validity. Chinese Journal of
Behavioral Medicine and Brain Science 2010; 19: 847–849.

48. Braun V and Clarke V. Using thematic analysis in psych-
ology. Qual Res Psychol 2006; 3: 77–101.

49. Molloy A and Anderson PL. Engagement with mobile health
interventions for depression: a systematic review. Internet
Interv 2021; 26: 100454.

50. Lattie EG, Schueller SM, Sargent E, et al. Uptake and usage of
IntelliCare: a publicly available suite of mental health and
well-being apps. Internet Interv 2016; 4: 152–158.

51. Sigg S, Lagerspetz E, Peltonen E, et al. Sovereignty of the
apps: There’s more to relevance than downloads. https://
arxiv.org/abs/1611.10161 (2016, accessed 21 February 2022).

52. Waller R and Gilbody S. Barriers to the uptake of computerized
cognitive behavioural therapy: a systematic review of the quanti-
tative and qualitative evidence. Psychol Med 2008; 39: 705–712.

53. Barak A, Klein B and Proudfoot JG. Defining internet-supported
therapeutic interventions. Ann Behav Med 2009; 38: 4–17.

54. Karyotaki E, Efthimiou O, Miguel C, et al. Internet-based
cognitive behavioral therapy for depression. Jama Psychiat
2021; 78: 361–371.

55. Cavanagh K and Millings A. (Inter)personal computing: the
role of the therapeutic relationship in E-mental health. J
Contemp Psychother 2013; 43: 197–206.

56. Kelders SM, Kok RN, Ossebaard HC, et al. Persuasive system
design does matter: a systematic review of adherence to web-
based interventions. J Med Internet Res 2012; 14: e152.

57. Andrews G, Basu A, Cuijpers P, et al. Computer therapy for
the anxiety and depression disorders is effective, acceptable
and practical health care: an updated meta-analysis. J
Anxiety Disord 2018; 55: 70–78.

58. Richards D and Richardson T. Computer-based psychological
treatments for depression: a systematic review and
meta-analysis. Clin Psychol Rev 2012; 32: 329–342.

59. Andersson G, Carlbring P, Berger T, et al. What makes inter-
net therapy work? Cogn Behav Therapy 2009; 38: 55–60.

60. Ly KH, Janni E, Wrede R, et al. Experiences of a guided
smartphone-based behavioral activation therapy for depres-
sion: a qualitative study. Internet Interv 2015; 2: 60–68.

61. Schlosser D, Campellone T, KimD, et al. Feasibility of PRIME:
a cognitive neuroscience-informed Mobile app intervention to
enhance motivated behavior and improve quality of life in
recent onset schizophrenia. JMIR Res Protoc 2016; 5: e77.

62. Pham Q, Khatib Y, Stansfeld S, et al. Feasibility and efficacy
of an mHealth game for managing anxiety: “flowy” rando-
mized controlled pilot trial and design evaluation. Games
Health J 2016; 5: 50–67.

63. Palmier-Claus JE, Rogers A, Ainsworth J, et al. Integrating
mobile-phone based assessment for psychosis into people’s
everyday lives and clinical care: a qualitative study. BMC
Psychiatry 2013; 13: 34.

64. Caplan S, Lovera AS, Comas EV, et al. A Mobile app to
prevent depression among low-income primary care patients
in the Dominican Republic: sociocultural adaptations. J
Transcult Nurs 2020; 31: 413–424.

65. Mistler LA, Ben-Zeev D, Carpenter-Song E, et al. Mobile
mindfulness intervention on an acute psychiatric unit: feasibil-
ity and acceptability study. Jmir Ment Heal 2017; 4: e34.

66. Kreijns K, Kirschner PA and Jochems W. Identifying the pit-
falls for social interaction in computer-supported collabora-
tive learning environments: a review of the research.
Comput Hum Behav 2003; 19: 335–353.

Tan et al. 17

https://e-student.org/feynman-technique/
https://e-student.org/feynman-technique/
https://arxiv.org/abs/1611.10161
https://arxiv.org/abs/1611.10161
https://arxiv.org/abs/1611.10161


67. Choi E, Farb N, Pogrebtsova E, et al. What do people mean
when they talk about mindfulness? Clin Psychol Rev 2021;
89: 102085.

68. Ben-Zeev D, Drake R and Marsch L. Clinical technology spe-
cialists. BMJ 2015; 350(feb19 15): h945–h945.

69. Mani Madhavan, Kavanagh David J, Hides Leanne, etal.
Review and Evaluation of Mindfulness-Based iPhone Apps.
JMIR mHealth and uHealth 2015; 3(3): e82.

70. Lambrecht Antonia, Vuillerme Nicolas, Raab Christina, etal.
Quality of a Supporting Mobile App for Rheumatic

Patients: Patient-Based Assessment Using the User Version
of the Mobile Application Scale (uMARS). Frontiers in
Medicine 2021; 8: e19661.

71. Li Yuan, Ding Jingmin, Wang Yishan, etal. Nutrition-Related
Mobile Apps in the China App Store: Assessment of
Functionality and Quality. JMIR mHealth and uHealth
2019; 7(7): e13261.

72. Strodl Esben, Shakespeare-Finch Jane, Alichniewicz Karolina
K, et al. Clinicians’ perceptions of PTSD Coach Australia.
Internet Interv 2020; 21: 100333.

18 DIGITAL HEALTH


	 Introduction
	 Background
	 Aims

	 Methods
	 Intervention
	 Recruitment
	 Measures and analysis

	 Results
	 Participants
	 Engagement, satisfaction, helpfulness, and usability
	 Qualitative user feedback
	 Key theme 1: An efficient access to professional help
	 Convenient and private access
	 Systematic and targeted content
	 Efficient and acceptable settings

	 Key theme 2: A personalized source of social support
	 Comfort and warmth
	 Inspiration of deeper exploration
	 Empathy and understanding
	 Empowerment and encouragement

	 Key theme 3: A facilitator of cognitive �and behavioral change
	 Increase awareness
	 Improve emotional management skills
	 Foster a positive mindset
	 Improve self-esteem
	 Establish positive behavior patterns
	 Improve interpersonal relationship

	 Potential effectiveness

	 Discussion
	 Limitations
	 Conclusions
	 Acknowledgments
	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


