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ABSTRACT

Introduction The postdischarge suicide risk among
psychiatric patients is significantly higher than it is among
patients with other diseases and general population.

The brief contact interventions (BCls) are recommended
to decrease suicide risk in areas with limited mental
health service resources like China. This study aims to
develop a postdischarge suicide intervention strategy
based on BCls and evaluate its implementability under the
implementation outcome framework.

Methods and analysis This study will invite psychiatric
patients and family members, clinical and community
mental health service providers as the community team
to develop a postdischarge suicide intervention strategy.
The study will recruit 312 patients with psychotic
symptoms and 312 patients with major depressive
disorder discharged from Shenzhen Kangning Hospital
(SKH) in a Sequential Multiple Assignment Randomised
Trial. Participants will be initially randomised into two
intervention groups to receive BCls monthly and weekly,
and they will be rerandomised into three intervention
groups to receive BCls monthly, biweekly and weekly

at 3 months after discharge according to the change of
their suicide risk. Follow-ups are scheduled at 1, 3, 6 and
12 months after discharge. With the intention-to-treat
approach, generalised estimating equation and survival
analysis will be applied. This study will also collect
qualitative and quantitative information on implementation
and service outcomes from the community team.
Ethics/dissemination This study has received ethical
approval from the Ethics Committee Review Board

of SKH. All participants will provide written informed
consent prior to enrolment. The findings of the study

will be disseminated through peer-reviewed scientific
journals, conference presentations. A project report will be
submitted to the National Natural Science Foundation of
China as the concluding report of this funded project, and
to the mental health authorities in the Shenzhen to refine
and apply evidence-based and pragmatic interventions
into health systems for postdischarge suicide prevention.

Strengths and limitations of this study

» To our knowledge, this is the first mix-methods
study in China evaluating the implementation of an
evidence-based intervention which reduces postdis-
charge suicide risk among psychiatric patients.

» A well-designed sequential multiple assignment
randomised trial (SMART) is embedded to investi-
gate the effectiveness of the brief contact inter-
vention reducing postdischarge suicide risk among
psychiatric patients.

» The community-based participatory research ap-
proach will be applied to develop the intervention
strategy and to evaluate implementation outcomes.

» Although the sample size of SMART is well calculat-
ed and powered by previous studies, it is modest.

Trial registration number NCT04907669.

INTRODUCTION
Suicide is an acknowledged global public
health concern. In China, the annual average
suicide rate decreased from 23 per 100000
people between 1995 and 1999 to 6.75 per
100000 people between 2012 and 2015." In
2017, as the fifth-leading cause of death, the
reported suicide rate in China was 4.31 and
7.66 per 100000 people in urban and rural,
respectively. In comparison, WHO reported
the global rate was 10.5 per 100000 people
in 2016.°

Patients  discharged from psychiatric
settings carry substantially greater risk for
suicide. The pooled rate of suicide among
discharged psychiatric patients was 484
per 100000 person-years within 12 months
worldwide, and it was 2950, 2060 and 1132
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per 100000 person-years within 1week, 1month and
3 months, respectively.”'® We know of only one study
involving persons of Chinese ethnicity, which found a
rate of 1062 per 100000 people during the year following
discharge in Hong Kong, where community mental
health services (influence by programmes in the UK and
in Australia) have been funded far more generously and,
thus, been more resourceful in services than those in
mainland China.®

There is no specific mental health policy in China
with respect to psychiatric patients at risk of postdis-
charge suicide. For patients with severe mental disorders
in China, which include schizophrenia, schizoaffective
disorder, paranoid psychosis, bipolar disorder, psychotic
disorders due to epilepsy or intellectual developmental
disorder with psychotic disorders, they will receive
follow-ups from community mental health workers after
discharge according to the Code of Practice for the
Management and Treatment of Severe Mental Disorders
(2018 Edition).'® In specific, the Code requires psychi-
atric facilities to report and register all patients with severe
mental disorders in the Information Management System
for Severe Mental Disorders, in which the patients will be
rated from levels 0-5 for the risk of violent behaviours.
Registered patients will be rated as level 4 if conducted
self-harm or attempted suicide, and the Code requires
psychiatrists, family doctors, community mental health
workers, mental health social workers, and the police to
conduct joint follow-ups at least once every 2weeks for
patients at levels 3-5. However, the follow-ups focus on
the risk of violent behaviours towards the public rather
than postdischarge suicide.

For patients with other mental disorders, registra-
tions in the system and joint follow-ups are not required.
Psychiatrists may occasionally report individual patients
with non-severe mental disorders who are at risk for
suicide to the information system as appropriate; and
once reported, community mental health workers must
conduct follow-ups in accordance with the code focusing
on suicide risk and related mental disorder symptoms.
Other patients with suicide risk who are not reported
will rely on active visit to outpatient clinics or contracting
psychological crisis workers for postdischarge suicide
interventions.

Brief contact interventions (BCIs) are evidence
based and have been recommended to decrease post-
discharge suicide risk in areas of limited mental health
resources.'” "' BCIs are a series of non-intrusive inter-
ventions at low cost aiming to develop long-term contact
with discharged psychiatric patients by phone calls, caring
letters, postcards, text messages, emergency green cards
and crisis cards, etc.'"* The key is to send messages to
discharged patients (as well as their spouses and family
members, relatives, friends and colleagues) at a predeter-
mined frequency expressing greetings, encouragement,
caring and support, and reminding them of psychological
crisis assistance and mental health services. The proposed
hypothesis of BCIs decreasing the postdischarge suicide

risk is to increase patients’ social connectedness and
social support after discharge.**°

WHO reported BCIs could decrease the postdischarge
suicide risk among psychiatric patients effectively (OR
0.20, 95%CI 0.09 to 0.42), and recommended inte-
grating BCIs in the suicide intervention framework.'
In a randomised controlled trial (RCT) study, Motto
reported the incidence of postdischarge suicide among
intervention group was 8.48% (33/389) comparing with
14.10% (64/454) in control group27; however, in the
followed 15-year cohort study, the significance of differ-
ences in postdischarge suicide incidence between groups
wore off after 5years.” Similar RCT studies reported
BCIs could decrease suicide ideation, the number
of suicide attempts, the risk of self-harm and suicide
death.'” #* In China, studies usually applied BCIs as
one component of comprehensive suicide intervention
strategies, in which health education, consulting, asser-
tive community treatment (ACT), and case manage-
ment were also included, and reported effectiveness in
reducing repeated attempted suicide, violent behaviours
and improving compliance to treatments.” However,
few studies reported inconsistencies about the effective-
ness of BCIs reducing postdischarge suicide ideation,
attempts and deaths, which can be explained by different
delivering frequencies (weekly, biweekly, monthly or
quarterly), types of BCIs (calls, caring cards, emails or
letters) and major outcomes (improvement of psychi-
atric symptoms, compliance to medication or postdis-
charge suicide).”” **=*

In summary, most studies implemented BCIs monthly.
Though few of them increased the delivering frequency
from the first week to the first month after discharge,
the frequency was reduced to monthly or bi-monthly,
which could consequently be insufficient to main-
tain the effect on reducing postdischarge suicide risk
in a long term. Hence, we hypothesise that BCIs with
more intense delivering frequencies might work better
for Chinese psychiatric patients than BCIs delivered
monthly. Meanwhile, most of the content and the imple-
mentation strategy were predetermined by researchers
rather than patients’ needs and expectations. BCIs aim
to reduce postdischarge suicide by increasing social
connectedness and social support, but current studies
did not measure the improvement of the two mediators
or other confounding factors including socioeconomic
factors, stigma, physical health and the use of mental
health service, etc. Further, studies only evaluated the
effectiveness and did not evaluate the feasibility and
sustainability in daily work.

Hence, our specific aims include: (1) to develop an
intervention strategy against postdischarge suicide risk
for Chinese psychiatric patients based on BCIs; (2) to
determine the best delivering frequency of BCls for
Chinese discharged psychiatric patients based on Sequen-
tial Multiple Assignment Randomised Trial (SMART) and
(8) to evaluate its implementability under the Implemen-
tation Outcome Framework (IOF).
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Table 1 The definition of suicide behaviours in this study

Suicide

behaviours Definition

Suicidal Having a clear intent to harm oneself without

ideation a clear plan, nor taking any preparation or
actions.

Suicidal plan Having a clear plan to harm oneself without
taking any preparation or actions.

Suicidal Taking any preparation to commit suicide

preparation  without taking actions to harm oneself.

Attempted Taking actions to commit suicide with a

suicide certain intensity of wish to die, which did not
directly result in a fatal outcome.

Completed  Taking actions to commit suicide with a

suicide certain wish to die and directly resulting in
death.

METHODS AND ANALYSIS

This protocol has been written in accordance with the
Standard Protocol Items for Randomised Trials statement
and Consolidated Criteria for Reporting Qualitative
Research checklist.*” *°

In this study, we will adopt the definition of suicide
behaviours in a behavioural continuum proposed by
Professor Shuiyuan Xiao in the Chinese cultural context
(table 1)."” We define suicide risk as the probability of
an individual’s death by suicide over a given time interval
reflected by the intensity and frequency of suicide
ideation, suicide plan, suicide preparation and suicide
attempts. Suicide risk will be evaluated by the Beck Suicide
Ideation Scale-Chinese Version (BSI-CV) and the suicid-
ality module of the Mini-International Neuropsychiatric
Interview (M.I.N.I-Suicidality).

Prior study

We conducted a prior study in Shenzhen Kangning
Hospital (SKH) in early 2019. During 1 January to 31
March, there were 1349 discharged patients who aged 18
years and above, diagnosed with mental disorders based
on the International Classification of Diseases 10th Revi-
sion (ICD-10) ,48 with ID, residence and source of income,
and had been hospitalised for 3days at least, and 689
of them were diagnosed with suicide risk at admission.
Of 689 patients, 515 of them completed the survey in a
3-month follow-up. There were 20 attempted suicide
cases and five completed suicide deaths, and the rate was
3883.5 (20/515) and 970.9 (5/515) per 100000 people,

respectively.

Implementation science framework

Evidence-based interventions and practices are poorly
implemented, and it could take up to 17 years to adopt
and integrate the interventions and practices into
routine work by practitioners and policy-makers.*" To
close the know-do gap and accelerate the implementa-
tion, implementation science aims to develop system-
atic methods and strategies to identify and address key

Implementation Service Individual
outcomes outcomes outcomes

* Acceptability « Efficiency « Incidence

» Adoption * Safety  Mortality

* Cost * Effectiveness « Health status
« Feasibility * Equity

* Quality of life
* Patient-centered
* Timely

« Fidelity
* Penetration
« Sustainability

Figure 1 The implementation outcomes framework.

points that promote or impede the process.” >* We adopt
the IOF that evaluates implementation strategies by
implementation outcomes, service outcomes and client
outcomes, including acceptability, sustainability, fidelity,
efficiency, effectiveness, satisfaction and function etc
(figure 1).°*% Based on IOF, we identify this study as a
type-1 hybrid design implementation study that deter-
mines effectiveness and explores the context of routine
implementation.”®

Study setting

This study will be implemented in SKH, a public psychi-
atric hospital in Shenzhen City with over 1500 in-patient
beds, 11590 person-time of in-patients, and 369000
person-time out-patient visits in 2020. Despite there
are general hospitals providing psychiatric out-patient
services in Shenzhen, SKH is the only medical facility
providing in-patient psychiatric services. Shenzhen is
with a population of 13.03million residents, in which
8.48 million are internal migrants of varied sociodemo-
graphic features cross China.”” The reported life-time
prevalence of any mental disorders (excluding dementia)
in Shenzhen was 21.87%, and the life-time prevalence of
any mood disorders and any anxiety disorders was 9.62%
and 14.45%.”® In comparison, the life-time prevalence of
any mental disorders (excluding dementia), any mood
disorders and any anxiety disorders was 16.60%, 7.40%
and 7.60% in China, respectively.”

Study design

This is 2 mixed-methods study with two stages (figure 2).
The first stage is to develop the intervention strategy by
in-depth and focus group interviews; and the second
stage is to implement the strategy and evaluate the imple-
mentation quantitatively by a randomised trial and qual-
itatively by focus group interviews. The anticipated start
and end dates for the study are 1 September 2021 and 30
June 2023.

The community-based participatory research
We aim to recruit discharged psychiatric patients and their
lay healthcare supporters (LHSs) who are usually family
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Figure 2 The summary of the study design. BCls, brief contact interventions.

members, psychiatrists and nurses, psychocrisis interven-
tion team members, community mental health workers
and mental health social workers as the community team
that will provide a Chinese context under the community-
based participatory research (CBPR) framework.®* In
specific, the framework would help this study:

» Explore the feasibility of implementing BCIs against
suicide risk after discharge.

» Understand the needs for suicide risk management
after discharge from related healthcare service
providers and acceptors.

» Integrate suicide risk management experiences from
the community.

» Discuss, develop and revise the intervention strategy
with the community.

We categorise the community team
subgroups, the patients-LHSs group and the clinic mental
health service provider group (psychiatrists and nurses,
and psychocrisis intervention team members) which
will be recruited from SKH, and the community mental
health service provider group (community mental health
workers and mental health social workers) which will
be recruited from eight community health centres in
Shenzhen.

into three

Intervention development
We will conduct three focus group interviews with each
subgroup. To avoid bias in focus group interviews and to

protect privacy related to personal experience in suicide
and suicide intervention, we will also conduct ten to
fifteen cases of in-depth interview in total with members
from each subgroup. The themes include: (1) key points
in suicide risk management after discharge, (2) how to
develop BCIs content and deliver BCIs appropriately
and feasibly to increase social connectedness and social
support, and (3) how to improve compliance to treatment
and increase subsequent visits after discharge. There will
be scheduled meetings with the community to discuss and
revise the intervention strategy before implementation.

Implementation evaluation

Based on IOF, we will conduct three focus group inter-
views in each subgroup to explore (1) patients’ and
LHSs’ attitudes, acceptability and understanding of the
strategy, (2) the clinic and community mental health
service providers’ willingness, feasibility and sustainability
to implement the strategy and (3) the effectiveness, effi-
ciency, equity, safety and timeliness of the strategy and
whether it is patient-centred.

The qualitative study sample

Purposive sampling will be applied to recruit participants
face-to-face for the community team. For each subgroup,
there will be five to eight members. The inclusion criteria
for the clinic and community mental health service
provider groups are: (1) being 18 years and above and
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Figure 3 The smart design trial.

(2) having practiced in mental health service at least for
12 months. The inclusion criteria for the patients-LHSs
group will be illustrated later. All participants will receive
¥100 (about US$15.42) to offset their efforts and cost of
taking part.

The qualitative data collection

All coauthors from SKH have qualitative research experi-
ence and will conductfocus group and in-depth interviews
in privacy-protected meeting rooms of SKH. There will be
an interviewer, a recorder of field note, and an observer
for interviews. The interviewer will introduce the aims of
the study, the purpose of the interview and obtain written
informed consent including audio recording consent
before interviews begin (online supplemental file 1). The
interview guide questions are showed in online supple-
mental file 2. Audiorecordings and field notes will be
transcribed into text for analysis.

The sequential multiple assignment randomised trial

We will conduct the SMART to determine the best
frequency to implement BCIs and investigate the patient
outcomes in IOF. The SMART design reflects the idea
of adaptive treatment strategies and dynamic treatment
regimens that provide a sequence of decisions about the
points at which to offer different interventions and a
set of intervention options for each decision point.”*
There will be two stages (figure 3).

Groupla
(Weekly)
Suicide risk
increased
Suicide risk / Grouplb
Group 1 assessment at 3 (Bi-weekly)
(Monthly) months after
discharge
Suicide risk | Grouplc
decreased (Monthly)
Suicide risk Group2a
increased (Weekly)
Suicide risk
Group2 | | assessment at 3
(Weekly) months after Group2b
discharge \ (Monthly)
Suicide risk
decreased
Group2c
(Bi-weekly)

Stage 1: After recruitment and baseline survey, partic-
ipants will be randomised into group 1 and group 2
where BCIs will be implemented monthly and weekly,
respectively. Because suicide risk is the highest in the
first 3months among discharged psychiatric patients, we
set the check point at 3months after discharge to assess
participants’ suicide risk in both groups.

Stage 2: At the check point, for participants in group
1, if the suicide risk increased, they will be rerandomised
into group la and group 1b where BClIs will be imple-
mented weekly and biweekly, respectively; if the suicide
risk decreased or did not change, they will remain
receiving BCIs monthly as group lc. For participants in
group 2, if the suicide risk increased or did not change,
they will remain receiving BCIs weekly as group 2a; if the
suicide risk decreased, they will be rerandomised into
group 2b and group 2c where BCIs will be implemented
monthly and biweekly, respectively. After the rerandomi-
sation, participants will continue to receive BCIs until 12
months after discharge, and the suicide risk will be evalu-
ated at 1, 3, 6 and 12 months after discharge.

In this study, the magnitude of change in the total
score of the BSI-CV or M.I.N.I-Suicidality that determines
rerandomisation is 1 and above.

The quantitative study sample
We plan to implement the strategy in patients with
psychotic symptoms and patients with major depressive
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disorder (MDD), as in representative of severe and non-
severe mental disorders.

The inclusion criteria for patients are: (1) being 18
years and above, (2) being diagnosed with psychotic symp-
toms or MDD based on the ICD-10, (3) having received
inpatient care for 3days or more, (4) living in Shenzhen
and having no plan to leave Shenzhen in the following
12 months after discharge and (5) being able to read
text messages, answer phone calls on mobile phones, use
WeChat or any application on smart phones. WeChat is
the most widely used app in China with about 11 billion
active users in the first quarter of 2020.°° Considering
participants’ suicide risk, we will also recruit their LHSs to
receive BCIs at the same frequency. The inclusion criteria
are: (1) being 18 years and above, (2) without diagnosis
of any mental disorder, (3) being the main lay health-
care supporter for the patient, (4) living in Shenzhen
and having no plan to leave Shenzhen in the following
12 months after discharge and (5) being able to read
text messages, answer phone calls on mobile phones, use
WeChat, or any application on smart phones. All partic-
ipants will receive ¥100 (about US$15.42) to offset their
efforts and cost of taking part.

Patients who are with cognitive impairment that
prevents providing written informed consent due to
either dementia or current psychosis episodes and who
are with no ID, stable residence nor any source of income
will be excluded. Particularly, patients discharged on
families’ or patients’ demand against medical advice will
be excluded.

Sample size

The sample size was calculated to estimate the primary
effect between group 1 and group 2 in the trial.” We set
the rate of type I error o at 0.05, the rate of type II error
B at 0.20, the power (1-B) at 0.80, the moderate effect
size d at 0.35,%® and the sample size is 130 for each group,
260 in total; considering dropout, we will increase the
sample size by 20%, and the final sample size is 312 partic-
ipants. We will conduct two SMART trials in patients with
psychotic symptoms and MDD separately, and the sample
size for each trial is 312 (624 patients in total). We aim to
recruit participants from 1 January 2022 until the sample
size is reached.

Randomisation and mask

After recruitment and the baseline survey, we will assign
participants into group 1 and group 2 by block randomi-
sation in R program.” At the check point in the SMART
trial, we will reassign participants into group la, group
1b, group lc, group 2a, group 2b and group 2c based on
their suicide risk by simple randomisation in R program.
The allocation ratio in randomisation will be 1:1. The
randomisation will be performed by a statistician in
the research team. Patients, LHSs, nurses who perform
recruitment and baseline survey, the statistician who
performs randomisation, and investigators who perform
follow-ups will be blinded to the assignment.

Brief contact intervention

The BCI in this study is a series of structured messages,
and it will primarily be delivered through pushing feeds
on WeChat due to its popularity in China, and an iOS/
Android application will also be applied to deliver the
intervention. If participants did not use smartphones,
messages will be delivered by mobile text messages or by
phone calls. Though the content of messages is yet to be
determined by the CBPR study, we expect to structure
messages into six components including introduction,
greetings for previous complaints, mental health promo-
tion, encouragement and coping strategies, remind of
treatment and subsequent visit, and crisis intervention
resource. Noted, the same messages will also be sent to
LHSs. Figure 4 shows an example of the BCI delivered
through WeChat.

Quantitative data collection

To evaluate postdischarge suicide risk more cautiously
and to provide crisis intervention in time, we will
conduct face-to-face interview to collect information.
After research assistants introduce the study and obtain
written informed consent, trained nurses in SKH will
recruit participants and perform baseline survey before
discharge. As mentioned, we encourage subsequent visits
to SKH out-patient clinics in BCIs, and research assistants
will contact participants to schedule outpatient visits and
complete follow-up surveys during the visitsat 1, 3, 6and 12
months after discharge. If participants refused follow-ups
in out-patient settings, we would schedule home visits to
complete the survey by research assistants and commu-
nity mental health workers. If patients did not respond,
research assistants will contact their LHSs to obtain
participants’ recent updates and help them schedule out-
patient visits for patients if necessary. Drop-out is defined
as (1) participants or their LHSs request to quit the study
and stop receiving any brief contact messages; (2) partici-
pants or their LHSs refuse follow-up surveys either at out-
patient clinics or at home and (3) participants pass away
by accidents or other health problems except suicide.
Particularly, at each time point of follow-ups, we will
contact patients and LHSs up to three times. If neither of
them responded, they would be treated as dropout.

Study outcomes and measurements
The study outcomes are based on the implementation
outcomes framework.

Implementation outcomes
Acceptability and adoption will be evaluated by the
community’s attitudes generating from qualitative inter-
views. The adoption rate will be measured by the number
of participants who subscribe to follow the study’s WeChat
Platform or the iOS/Android smartphone application
divided by the number of participants who remain as
followers at the end of the study.

Feasibility will be evaluated by mental health service
providers’ attitudes generated from qualitative interviews.
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Kangning
Hospital You have been discharged from the Shenzhen
Kangning Hospital (SKH) for one week already,
and all of the staff in SKH wish you all the best
in your work and life.

During your stay in the hospital, You were
worried about relapse and failure of recovery
after discharge. Up to now, you have not come to
the hospital for any treatment due to relapse, and
this is very great and cheering. Meanwhile, we
suggest you continue to take medication as
prescribed and come for follow-up next week.

Base on your medical record, we recommend
you to take outdoor activities everyday. Take a
30-minute walk outside, and see if it helped
reduce any depression symptoms. It says walking
in the morning sun would even be better. Try
make it a habit and enjoy.

If you need help, please call the crisis-line
0755-25629459 or contact with the doctor from
the ward (Tel: Q755-**¥**¥*¥) You can also

take Subway Line 3 to Tianbei Station (Exit D)
to the hospital for out-patient visits.

Bestwishes

Shenzhen Kangning Hospital
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Figure 4 An example of the brief contact intervention delivered through WeChat.

Cost will be measured by the total cost of implementing
the SMART trial, which will be recorded to assess the
economic benefits of the intervention during the study.

Fidelity will be measured by a staged checklist that eval-
uates the degree to which the study is implemented as
described in the protocol, the quality, and the compe-
tence of the study.

Sustainability will be evaluated by mental health service
providers’ attitudes generated from qualitative interviews.

Service outcomes

Efficiency will be measured by the number of daily brief
contacts delivered to participants through WeChat,
the application, text messages and phone calls during
implementation.

Safety that whether implementing BCIs would be any
potential harm/danger to patients will be evaluated by
the community’s attitudes generated from qualitative
interviews.

Effectiveness will be measured by the comparison of the
trajectories of suicide ideation and suicidality from base-
line to 3 and 12 months after discharge between group 1
and group 2, respectively.

Equity will be evaluated by the community in focus
group interviews that how the intervention strategy
considers and address the disparities in social groups.

Patient-centredness be evaluated by the community
in focus group interviews that how well the intervention
strategy considers and meets the needs and demands of

patients, and whether the strategy fully considers partici-
pants’ feelings.

Timeliness will be measured by the time that the
research team cost to respond to participants’ feedbacks
and requests for crisis intervention.

Client outcomes

The trajectories of suicide risk (suicide ideation and
suicidality) from baseline to 3-month and 12month
postdischarge are the primary outcomes. The trajecto-
ries of suicide risk from 3-month to 12-month postdis-
charge are the secondary outcomes. The trajectories of
social connectedness and social support from baseline to
3-month and 12-month postdischarge are the secondary
outcomes.

Suicide ideation will be measured by the BSI-CV, which
has been translated and modified in the Chinese context,
and it has been validated and widely applied in China.”"
The BSI-CV includes 19 items evaluating specific atti-
tudes, ideations, behaviour and plans to commit suicide
during the past week, and each item scores from 0 to 2
with a total score ranging from 0 to 38, and a higher score
indicates higher level of suicide risk.

Suicidality will be measured by the suicidality module
of the M.I.N.L-Suicidality, which has been validated in
China, to assess suicide risk for inpatients and outpa-
tients, we will also evaluate participants’ suicidality by this
scale.”""® In the 6-item scale, dichotomous items (‘No’ or
‘Yes’) evaluate wish to be dead, self-hurt, suicide ideation,
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plan, current and ever attempts during the past month,
and ‘yes’ to each item is assigned to score 1, 2, 6, 10, 10
and 4, respectively, with a higher total score indicating
higher level of suicide risk.

Social connectedness will be measured by the Social
Connectedness Scale (SCS) to evaluate participants’
social connected ness after discharge, which has been vali-
dated in China.””* The SCS is a 20-item scale, and each
item is on a 6-Likert continuum (from ‘Strongly disagree’
to ‘Strongly agree’) scoring from 1 to 6.*” A higher total
score indicates a higher level of social connectedness.

Social support will be measured by the 23-item Duke
Social Support Index (DSSI) to evaluate participants’
social support after discharge.”’ The Chinese version
of DSSI has been validated and applied in China.**™
The DSSI investigates social support by social interac-
tion, perceived social support and instrumental social
support. Every answer has been assigned a score, and
the total reflects the sum of the items ranging from 11 to
45. A higher total score indicates a higher level of social
support.

Covariates

We will develop a questionnaire to collect information
about covariates, and the questionnaire will be validated
in pilot.

Demographic information will be collected at baseline
by self-made questionnaire including age, marital status,
occupation, income, Hukou (household residence regis-
tration) and residence time in Shenzhen.

Times of rehospitalisation for mental disorders will be
measured by responses to the question ‘How many times
have you been hospitalised for mental disorders?’ in
follow-ups.

The usage of crisis intervention will be measured by
the responses to the question ‘How many times have you
called the research team or the Crisis Intervention Hotline
for help after discharged from hospital?’ in follow-ups.

Perceived stigma will be evaluated by the Chinese
version of Link Perceived Devaluation-Discrimination
Scale.®*®” The scale contains 12 items assessing the extent
towhich a person believes that other people will devalue or
discriminate against someone with a mental illness. Each
item is on a 4-Likert continuum (from ‘Strongly disagree’
to ‘Strongly agree’) scoring from 1 to 4. A higher total
score indicates a higher level of perceived stigma. The
trajectories of patients' perceived stigma from baseline to
3-month and 12-month after discharge will be analysed.

Self-efficacy will be evaluated by the Chinese version of
the General Self-Efficacy Scale.*” The scale contains 10
items, and each item is on a 4-Likert continuum (from
‘Not at all true’ to ‘Exactly true’) scoring from 1 to 4. A
higher total score indicates a higher level of self-efficacy.
The total score’s trajectory from baseline to 3 months after
discharge will be recorded and compared. The trajecto-
ries of patients' self-efficacy from baseline to 3-month and
12-month after discharge will be analysed.

Compliance to treatment will be evaluated by a 4-item
self-administered questionnaire. The questionnaire inquires
whether the patients take medications under the instruc-
tion on prescriptions. Each item is on a 4-Likert continuum
(from ‘Not following the instruction’ to ‘Exactly following
the instruction’) scoring from 1 to 4. A higher total score
indicates a higher level of compliance to treatment. The
change of patients’ compliance from baseline to 3-month
and 12-month after discharge will be analysed.

Statistical analyses

We will perform the in analyses. Demographic and base-
line information between participants in group 1 and
group 2, as well as between participants with psychotic
symptoms and MDD, will be presented in the form of
mean (SD), the 95% ClIs for continuous variables, and
percentages for categorical variables.

We will use independent t-test (for continuous vari-
ables) and XQ test (categorical variables) to compare
the differences between groups. We will use generalised
estimating equation (GEE) to explore the time-trends/
trajectories of repeated measured outcomes and adjust
for potential confounding variables.

We will use survival analyses to compare the effect of
BCIs reducing postdischarge suicide risk at endpoint
between participants in group 1 and group 2, as well as
between patients with psychotic symptoms and MDD. The
model will take mediating factors into account. We will
run pairwise comparisons between reassigned groups by
GEE ((group lat+group Ic] vs (Group lb+group Ic) vs
(group 2a+group 2b) vs (group 2a+group 2c)). And we
will use path analysis to validate the hypothesis that BCIs
could decrease postdischarge suicide risk by increasing
social connectedness and social support. Further, we plan
to use the Bootstrap percentile method to calculate the
Average Cost-Effectiveness Ratio that reflects the cost of
reducing one unit of postdischarge suicide risk (one unit
of score in BSI-CV and M.I.N.I.-Suicidality).

Multiple imputation will be used to account for the missing
values, assuming they are missing at random. We set statis-
tical significance at 0.05 and all analyses will be two sided. All
data analyses will be performed in the R program.*

Qualitative analyses

We will code the qualitative data into the categorical
and numerical data with a three-step procedure, and
then apply content analysis method to analyse data in R
program.*

Open coding: Four coders will independently code the
qualitative data into categorical and numerical codes,
and share their codes. If the codes were different over
the same response, there would be a discussion until
reaching consensus.

Axial coding: During analysis, the authors will associate
codes to each other, and reconceptualised categories and
subcategories to fully elaborate codes.

Selective coding: The authors will compare different
categories of codes and examined the associations to
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identify a core category that could represent the key
themes to research questions and related to other cate-
gories. The selective coding is at a higher level compared
with axial coding, and the core category could be a new
category created during analysis.

Lastly, we will enter the categorical and numerical data
into a database for content analysis and generated the
qualitative results.

Data monitoring and quality assurance

The study will receive overall supervision from the Depart-
ment of Research and Education Management in SKH, who
will quarterly monitor the progress and review the quality
and completeness of data. All data will be stored at encrypted
password-protected storage devices owned by SKH, and only
the research team members have the access to view, manage
and analyse. Nurses who recruit participants and conduct
baseline survey and research assistants will be responsible for
identifying and recruiting participants, obtaining informed
written consent and performing double data entry. A formal
data monitoring committee will not be considered for
the conduct of this study as this is a low-risk intervention;
however, the study will be annually reviewed by the Ethics
Committee Review Board in SKH.

Ethics and dissemination

The study protocol (10 May 2021, V.1.1) has received
approval from the Ethics Committee Review Board of
SKH, and any violations of the study protocol will be
recorded and reported to the board.

The findings of the study will be disseminated through
peerreviewed scientific journals and conference presen-
tations. A conclusion report will be submitted to the
National Natural Science Foundation of China and the
Shenzhen Municipal Health Commission.

Patient and public partnership involvement

In this study, we will apply the CBPR principles which
allow patients, family members and mental health service
providers to participate in developing and evaluating the
intervention strategy against postdischarge suicide.

DISCUSSION
To our knowledge, this study is the first implementation
study in China to recruit a sizeable number of in-hospitalised
patients with psychotic symptoms and MDD in a community-
based participatory setting and a continuum of mental
healthcare aiming to decrease postdischarge suicide risk. We
believe the results may provide implementational evidence
for stakeholders in China on reducing postdischarge suicide
risk for psychiatric patients in resource-limited areas.
Interventions thatreduce postdischarge suicide risk among
psychiatric patients usually apply BCIs, psychological thera-
pies (ie, behaviour therapy, cognitive therapy and behaviour
cognitive therapy), medication treatment, case management
and ACT.#"1 % Though interventions like case management
and ACT are effective to prevent postdischarge suicide, they

are more viable and practical in countries/regions with
adequate mental health and social resources, and it is not
suitable for widespread implementation in China, where
there are about 2.20 psychiatric professionals per 100000
persons including psychiatrists and community mental
health workers.” ** In Shenzhen, there are 2.50 psychiatric
professionals per 100000 persons, which is lower than that
in Canada (14.68), the USA (10.54) and Japan (11.87).%
Hence, it is necessary to explore implementation effective-
ness of low-cost interventions like BCls in China.

Short length of stay, side effects of medication treatments,
low treatment adherence, history of suicide attempts and
hospitalisation and discharge experiences were associated
with increased suicide risk among discharged psychiatric
patients.”® Meanwhile, studies also report the loneliness,
feelings of lost and uncertainty would increase postdischarge
suicide risk: (1) patients are aware of suicide risk, but they do
not know how to manage it and neither how nor whom to
ask for help; (2) without doctor’s or nurse’s orders/advice,
patients may lose daily goals and don’t know what to do after
discharge; (3) patients may actively avoid contact with others
and feel lonely even if others take the initiative to care; (4)
patients may experience self-blame and self-guilt and (5)
patients may experience frustrations in recovery.”* These
studies not only provide a context that explain the high post-
discharge suicide risk among psychiatric patients, but also
indicate the importance of social connectedness and social
support that BCIs could deliver to decrease the risk.

This study has several strengths. First, it addresses the
continuum of mental healthcare from clinic to postdis-
charge settings and emphasises on social connectedness and
social support. Second, the study focuses on implementation
outcomes. We will not only focus on the decrease of post-
discharge suicide risk but also the acceptability, adoption,
fidelity, efficiency, safety, equity and patient-centredness, etc.
Third, the study will apply the CBPR framework to develop
a culturally tailored and locally contextual intervention
strategy, which will fully consider benefits of all stakeholders
(patients and family members, clinic and community
mental health service providers) in postdischarge suicide
risk management. Fourth, we will apply the SMART design
to explore the effect of BCls on decreasing postdischarge
suicide risk and to determine the best frequency to deliver
BCIs. The SMART design could improve validity by allowing
simultaneous evaluation of the results of different interven-
tions or combinations of interventions, reduce dropouts by
reassigning participants who are not sensitive to the initial
intervention or do not have the desired outcome to another
intervention, examine what intervention participants have
received and when, and promise all participants receive
interventions.”

Although this study may hold promise for better imple-
mentation, service and client outcomes, there are poten-
tial limitations. Though we will have a sample size with the
power to detect outcomes, we will only recruit patients with
psychotic symptoms and MDD who cannot be the represent
all patients discharged from psychiatric settings, while the
setting of the study is in Shenzhen that may not represent
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the entire China. As a type-1 hybrid design implementation
study, there are outcomes predominantly being evaluated by
qualitative interviews, including feasibility, acceptability and
sustainability, which may not fully represent the implemen-
tation in practice. Thus, the generalisability of our findings
will be limited.
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