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A B S T R A C T   

Background: Among Chinese college students, the burden of depression is considerably high, affecting up to 30 % 
of the population. Despite this burden, few Chinese students seek mental health treatment. In addition, 
depression is highly comorbid with other mental health disorders, such as anxiety. Scalable, transdiagnostic, 
evidence-based interventions are needed for this population. 
Objective: The study will evaluate the effectiveness of a World Health Organization transdiagnostic digital mental 
health intervention, Step-by-Step, to reduce depressive and anxiety symptoms and improve well-being compared 
with enhanced care as usual and its implementation in a Chinese university community. 
Methods: A type 1 effectiveness-implementation two-arm, parallel, randomized controlled trial will be conducted. 
The two conditions are 1) the 5-session Step-by-Step program with minimal guidance by trained peer-helpers and 
2) psychoeducational information on depression and anxiety and referrals to local community services. A total of 
334 Chinese university students will be randomized with a 1:1 ratio to either of the two groups. Depression, 
anxiety, wellbeing, and client defined problems will be assessed at pre-intervention, post-intervention, and 3- 
month follow-up. Endline qualitative interviews and focus group discussions will be conducted to explore SbS 
implementation among service users, university staff, and stakeholders. Data will be analysed based on the 
intent-to-treat principle. 
Discussion: Step-by-Step is an innovative approach to address common mental health problems in populations 
with sufficient digital literacy. It is a promising intervention that can be embedded to scale mental health services 
within a university setting. It is anticipated that after successful evaluation of the program and its imple-
mentation in the type 1 hybrid design RCT study, Step-by-Step can be scaled and maintained as a low-intensity 
treatment in universities, and potentially extended to other populations within the Chinese community. 
Trial registration: ChiCTR2100050214.  

Abbreviations: AE, adverse event; CONSORT, Consolidated Standards of Reporting Trials; CSQ, Client Satisfaction Questionnaire; DASS-21, Depression, Anxiety, 
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Psychological Counselling Center; PHQ, Patient Health Questionnaire; PSYCHLOPS, Psychological Outcomes Profile Instrument; RCT, randomized controlled trial; 
RE-AIM, Reach, Effectiveness, Adoption, Implementation, and Maintenance; SAE, serious adverse event; SbS, Step-by-Step; SPIRIT, Standard Protocol Items: Rec-
ommendations for Interventional Trials; WHO, World Health Organization. 
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1. Introduction 

1.1. Background 

Depression is among the most common mental health problems 
worldwide (World Health Organization, 2017). According to The 
Diagnostic and Statistical Manual for Mental Disorders, Fifth Edition 
(DSM–5; American Psychiatric Association, 2013), major depressive 
disorder (MDD) is a stress-related mental disorder mainly characterized 
by loss of interest and depressed mood. Young adults are vulnerable to 
stress, and a recent meta-analysis of 113 studies with 185,787 university 
students revealed that the prevalence of depression among Chinese 
college students is approximately 28.4 % (Gao et al., 2020). According 
to a recent report, the prevalence of depression in Macao university 
students was even higher than in mainland China (35.2 % vs. 16.8 %; Li 
et al., 2020). In addition, depression is highly comorbid with anxiety 
(Gorman, 1996), which is comparatively prevalent with depression 
among young adults (Gao et al., 2021; Mao et al., 2019; Wang et al., 
2020). If not treated, MDD can lead to adverse outcomes such as sub-
stance abuse (Hunt et al., 2020), suicidal ideation, attempt, or comple-
tion (Conejero et al., 2018), lower quality of life (Kolovos et al., 2016) 
and even physical health related comorbidities (Sartorius, 2018). 

According to the World Health Organization (World Health Orga-
nization, 2016), digital health refers to “the use of digital, mobile, and 
wireless technologies to support the achievement of health objectives.” 
Internet, computer, and mobile phones are the main technologies uti-
lized for digital mental health interventions (Lattie et al., 2019). Several 
reviews identified existing digital mental health interventions and 
evaluated these programs (Lattie et al., 2019; Liem et al., 2020b; Weisel 
et al., 2019) and the majority of the interventions were at least partially 
effective in improving symptoms or well-being among college students 
(Lattie et al., 2019). App-supported smartphone-based interventions 
significantly reduced depressive and anxiety symptoms, stress, and 
improved quality of life (Harrer et al., 2018; Linardon et al., 2019). 
Smartphone app-based interventions for depression demonstrated a 
small-to-medium effect size (g = 0.28, 95 % CI = 0.21–0.36). Behavioral 
activation is an effective approach to motivate people to become active 
in daily routine by scheduling activities that improve their mood, and 
interventions based on this approach were not inferior to other types of 
in-person treatment, such as cognitive therapy (g = 0.14, 95 % CI =
− 0.02 - 0.30) (Cuijpers et al., 2017; Linardon et al., 2019). Moreover, 
smartphone behavioral activation was more effective in reducing 
depressive symptoms in populations with clinical depression than app- 
supported mindfulness treatment (Ly et al., 2014). Ly et al. (2014) 
also found that these treatment effects were maintained at the 6-month 
follow-up. Due to the limited number of mental health professionals and 
high prevalence of common mental health disorders among students, a 
solution that is scalable, transdiagnostic, and evidence-based is 
essential. 

Step-by-Step (SbS), a WHO digital mental health intervention, was 
designed to primarily address depression, and also expected to be 
transdiagnostic, such that it addresses other common mental health 
disorders. The core therapeutic component of Step-by-Step is behavioral 
activation (Carswell et al., 2018; Dawson et al., 2015). It has undergone 
technical adaptation for Syrian refugees in Germany, Sweden, and Egypt 
(Burchert et al., 2019), culturally adapted for Overseas Filipino workers 
(OFWs) (Garabiles et al., 2019), Syrian refugees, Lebanese, and Pales-
tinians in Lebanon (Abi Ramia et al., 2018), and Chinese young adults 
(Sit et al., 2020) and showed promising preliminary results in these 
populations (Harper Shehadeh et al., 2019; Heim et al., 2021; Sit et al., 
2022). 

Effectiveness of treatment is commonly evaluated quantitatively 
utilizing randomized controlled trials (Chowdhary et al., 2014; Harper 
Shehadeh et al., 2016; Lattie et al., 2019). However, these trials often 
neglect to include scale-up and maintenance of these interventions as a 
part of the trial planning. Therefore, interventions which are effective 

may not fully reach their potential and reduce mental health challenges. 
Implementation science approaches center implementation as a part of 
the key evaluation component of interventions, with the aim to change 
practice settings to include the innovation long term (Bauer and Kirch-
ner, 2020). A type 1 hybrid effectiveness-implementation randomized 
controlled trial study examines the effectiveness of a clinical interven-
tion while investigating its delivery during the trial or/and imple-
mentation in the real world with an emphasis on effectiveness of the trial 
(Curran et al., 2012; Landes et al., 2019). 

The RE-AIM model, a framework for implementation evaluation, 
consists of five dimensions: reach, effectiveness, adoption, imple-
mentation, and maintenance, and allows researchers to thoroughly 
evaluate the program at an individual level and institutional level 
(Glasgow et al., 2019; Glasgow et al., 1999). The model was developed 
to access the potential of an intervention being used long-term in real- 
life settings and has been widely used as a planning and evaluation 
model today (Holtrop et al., 2018). A recent study protocol adopted the 
RE-AIM model to evaluate Step-by-Step among Filipino migrant workers 
(Liem et al., 2020a). 

1.2. Aims and hypotheses 

The current study will adopt a type 1 hybrid design to examine the 
effectiveness of Step-by-Step on affective symptoms and evaluate its 
implementation in the university setting. The primary outcome of the 
trial is depressive symptom severity, and secondary outcomes include 
anxiety symptom severity, self-defined difficulties, and subjective well- 
being. 

The primary hypotheses is: 1) the change of PHQ-9 scores between 
pre- and post- treatment will be greater than zero in SbS and this change 
will be greater than the change in scores within the enhanced care as 
usual (ECAU). 

The secondary hypotheses are: 1) the effect of SbS on depressive 
symptoms will be maintained at 3-month follow-up; 2) SbS is more 
effective in alleviating anxiety symptoms, self-defined difficulties, and 
improving subjective well-being by post-test, compared with the ECAU 
group; 3) SbS group showed greater service satisfaction, compared with 
the ECAU; 4) the effect of SbS on anxiety symptoms, subjective well- 
being, and self-defined difficulties will be maintained at 3-month 
follow-up 5) the implementation of SbS is successful, reflected by par-
ticipants' and stakeholders' feedback. 

1.3. Study design 

A type 1 effectiveness-implementation two-arm, parallel, random-
ized controlled trial will be conducted to examine the effectiveness and 
implementation of Step-by-Step for Chinese young adults with elevated 
depressive symptoms in Macau (SAR), China. Eligible participants will 
be recruited for the standard intervention (SbS) and ECAU. Assessment 
will occur at pre-intervention (week 0), during the intervention (week 
1–7; PHQ-9 only), post-intervention (week 8), and three-month follow- 
up (week 20), administered via questionnaires embedded in the inter-
vention app. Questions from qualitative interviews/focus group dis-
cussions will be designed based on RE-AIM framework and qualitative 
interviews/focus group discussion will be conducted to understand the 
effectiveness and long-term implementation of the intervention from 
participants and stakeholders. The current protocol is prepared based on 
the recommendation of SPIRIT guideline (Chan et al., 2013). 

2. Methods 

2.1. Participants 

2.1.1. Eligible criteria 
Participants who meet the following criteria will be included: 1) at 

least 18 years old; 2) registered student in a university in Macao 3) 
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Chinese citizen or Macao resident; 4) native proficiency in Cantonese or 
Mandarin; 5) have a digital device (e.g., smartphone); 6) have internet 
access; and 7) PHQ-9 score ≥ 5 on PHQ-9, indicating mild but clinically 
significant depressive symptoms. 

Participants who meet the following criteria will be excluded: 1) 
aged below 18 or above 30 years old; 2) currently or in the past 3 months 
received psychological treatment; 3) had had serious thoughts or a plan 
to end their life in the past month. 

2.1.2. Setting and recruitment 
Potential participants will be recruited through multiple channels 

within the university setting, which includes 1) referral from the Psy-
chological Counselling Center (PCC) of the university based on a stepped 
care model according to students' annual mental health screening. Stu-
dents who met the all of three criteria 1) the 21-item Depression, Anx-
iety, and Stress Scale (DASS-21)-depression score < 21, 2) PTSD 
checklist for DSM-5 (PCL-5) score < 51, and 3) PCL re-experiencing 
subscale score ≥ 15, PCL avoidance subscale score ≥ 21, PCL hyper-
arousal subscale score ≥ 15, DASS-anxiety subscale score ≥ 15, or DASS- 
stress subscale ≥ 26 at the time of the annual screening will be referred 
to this program, while those screened for higher levels of symptoms will 
receive face-to-face treatment offered by the PCC 2) online and offline 
advertisement, promotional events, and seminars within residential 
colleges at the university. 

Participants will be provided with information about the study and a 
QR code that they can scan to access the mobile application. When they 
logon, they will receive a complete description of the study. They will 
receive electronic informed consent before being screened for inclusion 
criteria and randomized to either the SbS group or psychoeducation 
control group. As part of the consent process during the screening stage, 
participants will be informed that this is an intervention study where 
they will be assigned to different treatment groups. 

2.2. Interventions 

2.2.1. Overview 
The mobile app will randomly assign eligible participants to two 

conditions, which are a 5-session Step-by-Step program with minimal 
guidance and psychoeducational information on common mental dis-
orders and referral to local community services. 

2.2.2. Intervention group 

2.2.2.1. Step-by-Step. Step-by-Step was developed by the World Health 
Organization, the Ministry of Health in Lebanon, the University of 
Zurich, and Freie Universität Berlin (Burchert et al., 2019; Carswell 
et al., 2018). The Chinese version of Step-by-Step was culturally adapted 
and pilot tested in Macao with support from the WHO (Sit et al., 2020, 
2022). The intervention is brief (5-sessions), delivered via mobile app, 
designed to address depression, but is also expected to be trans-
diagnostic (i.e., also addresses anxiety, PTSD, other stress reactions and 
client-defined psychosocial problems), and covers general wellbeing. It 
is delivered through digital devices (e.g., smartphone) with illustrated 
narratives, and is based on behavioral activation with psychoeducation, 
stress management skills (e.g., breathing technique), identifying per-
sonal strengths, positive self-talk, enhancing social support, and relapse 
prevention (Carswell et al., 2018). Each session contains 2–3 parts, be-
tween which participants can decide whether they continue to the next 
part immediately or do it later. Before allocation, participants will start 
the program with an onboarding session, which welcomes the partici-
pants, explains the purpose of the study, obtains informed consent, and 
screens for eligibility. 

Eligible participants randomized to Step-by-Step will enter an 
introductory session to learn about the intervention, including format, 
pace, purpose, main techniques to be taught, and the function of the 

application. After completion of each session, the next session will be 
available in 4 days, which allows the participants to practice the tech-
nique they have learned from the program between the sessions. Par-
ticipants are recommended to practice the intervention in a quiet 
environment and finish one session per week. 

Step-by-Step contains fictional narratives that a senior leading 
character (Fig. 1a) introduces their former client (Fig. 1b) who sought 
help and completed the intervention with them. The senior leading 
character in the original Step-by-Step was designed to be a professional 
healthcare provider to teach the techniques throughout the interven-
tion, and the former client is a character who represents the target 
participant's identify and problems (Carswell et al., 2018). The ‘former 
client’ shared their stories about their problems and how they applied 
the techniques to deal with the stressors. In the Chinese version of SbS, 
we replaced the senior leading character with a female senior student 
and a cartoon figure for the female version and male version, respec-
tively, based on a consultative cultural adaptation process (Sit et al., 
2020). The scenarios they shared have also been culturally adapted for 
the target population in the Chinese context, which was reported else-
where (Sit et al., 2020). The scenarios will be displayed with text and 
illustrations. Each session lasts about 30 min. 

2.2.2.2. E-helpers. Each participant in the SbS group will be assigned to 
an e-helper, who is trained to provide minimal support to the partici-
pants on a weekly basis. Each helper will be responsible for 4–5 par-
ticipants. The e-helper will receive training on the context and function 
of Step-by-Step, clinical training (e.g., Mental Health First Aid), as well 
as app and support training to gain competence to deal with questions 
raised by the participants and handle crisis should they arise, through 
asynchronous text messaging support provided within the application. 
All e-helpers will participate in written and a role-play assessment 
before they deliver the support. Minimal guidance will be provided 
through an initial 10–15 minute onboarding phone call and text mes-
sages. E-helpers will also receive weekly supervision to ensure the ser-
vice quality and fidelity, and receive reflection sessions during the 
intervention to enhance their competence in providing support to 
participants. 

2.2.3. Enhanced care as usual group 
The control group will receive enhanced care as usual delivered by 

the SbS mobile application, which includes text-only psychoeducation 
and referrals to mental health services through the application. Psy-
choeducation provides information about how negative experiences can 
affect mood while referrals will provide a list of primary health care 
centers and psychological service providers where the participants can 
seek professional help. Psychoeducation lasts approximately 10 min. 
Brief psychoeducation has also been effective at reducing symptoms of 
depression among young adults, so while ECAU is not expected to yield a 
large effect size, modest symptom improvement within this group would 
be expected (Arjadi et al., 2018). 

2.3. Measures 

2.3.1. Overview 
Overview of the study timeline is presented in Fig. 2. Sociodemo-

graphic information of the participants will be collected including sex, 
age, marital status, educational level, and number of years living in 
Macao. Medical history (e.g., mental health service utilization, psychi-
atric diagnosis, psychiatric medication, psychosocial treatment) in the 
past three months will be collected at pre-treatment and in the past eight 
weeks at post-treatment. The Patient Health Questionnaire-9 (PHQ-9), 
the Generalized Anxiety Disorder-7 (GAD-7), the WHO-5 Wellbeing 
Index (WHO-5), the Psychological Outcome Profile instrument (PSY-
CHOLOPS) will be conducted at pre-intervention (week 0), post- 
intervention (week 8), and again at three-month follow-up (week 20). 
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PHQ-9 will be additionally assessed weekly throughout the intervention 
(i.e., 8 weeks) to monitor depressive symptoms and suicidal ideation. 
The Client Satisfaction Questionnaire adapted for internet-based in-
terventions (CSQ-I) will only be asked at post-intervention. The quali-
tative data will also be collected by individual semi-structured 
interview/focus group discussion at post-intervention. 

2.3.2. Primary outcomes 

2.3.2.1. Depressive symptoms. The PHQ-9 is a nine-item self-report scale 
used to assess symptoms of depression in the past two weeks, which is 
based on the Diagnostic and Statistical Manual of Mental Disorder-5 
criteria for major depression (Kroenke et al., 2001). The Chinese 
version will be used in our study. Severity of symptoms will be assessed 
with a four-point scale, ranging from 0 to 3 (0 = not at all, 1 = on several 
days, 2 = on more than half of the days, 3 = nearly every day), with higher 
scores indicating higher depressive symptoms (0–27). A cut-off score to 
detect the clinical presence of depression is inconsistent across different 
populations (Kroenke et al., 2001; Wang et al., 2014; Yeung et al., 2008). 
We adopt a score of 10 or above to indicate depression in the sample, 
which is consistent with previous population-based studies among the 
Chinese population (Hall et al., 2017; Lau et al., 2016). The PHQ-9 
demonstrated excellent reliability (α > 0.80) (Hall et al., 2017; Lau 
et al., 2016; Wang et al., 2014) and validity (Wang et al., 2014) in the 
Chinese population. 

2.3.3. Second measures 

2.3.3.1. Anxiety symptoms. The GAD-7 is a seven-item self-reported 
scale that used to assess symptoms of generalized anxiety disorder in the 
past two weeks (Spitzer et al., 2006). Severity will be assessed through a 
four-point scale, ranging from 0 to 3 (0 = not at all, 1 = on several days, 2 
= on more than half of the days, 3 = nearly every day), with higher scores 
indicating higher anxiety symptoms (0–21). We adopt a score of 10 or 
above to indicate generalize anxiety in the sample, which is consistent 
with previous studies with Chinese population (He et al., 2010; Tong 
et al., 2016). Previous study within Chinese population showed excel-
lent reliability (α > 0.80) (He et al., 2010; Tong et al., 2016) and validity 
(He et al., 2010). 

2.3.3.2. Subjective well-being. The WHO-5 is a five-item self-report in-
struction that is used to assess with subjective well-being in the last two 
weeks (Bech et al., 2003). Each item is rated on a 6-point scale ranging 
from 0 to 5 (0 = at no time, 1 = some of the time, 2 = less than half of the 
time, 3 = more than half of the time, 4 = most of the time, 5 = all the time). 
Higher scores on WHO-5 indicate a higher level of subjective well-being 
(0–25). A Chinese version of the WHO-5 will be used in the current 
study. Previous study in Chinese population showed excellent reliability 
(α = 0.89) and validity (Volinn et al., 2010). 

2.3.3.3. Self-defined psychosocial goals. The PSYCHLOPS (Ashworth 

a. leading character b. former client

Fig. 1. Screenshots of adapted leading character, former character, and the display of illustrated narrative.  
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et al., 2004) contains four questions which cover three domains: prob-
lem (two questions), function (one question), and well-being (1 ques-
tion). Participants are required to provide a response to open-ended 
questions in problem and function domain. Responses will be assessed 
on a 6-point scale with a total score ranging from 0 to 20. The pre- 
therapy version and post-therapy version of PSYCHLOPS consists of 
the same 4 questions and the later one adds two questions about prob-
lems occurs during therapy (0 = not at all affected, 5 = severely affected) 
and overall evaluation of the participant (0 = much better, 5 = much 
worse). The Chinese version of PSYCHLOPS was translated from the 
original English version by a Chinese-English bilingual research assis-
tant, and a backward translation was done by another Chinese-English 
research assistant to ensure the items are cultural and conceptual 
equivalent. 

2.3.3.4. Treatment satisfaction. The CSQ-I (Boß et al., 2016), adapted 
from original CSQ (Larsen et al., 1979), is an 8-item self-administered 
scale used to assess client satisfaction with internet-based health in-
terventions. Each item will be assessed with a different four-point scale 
corresponding with the item on 1 indicating least satisfaction/agree-
ment while 4 indicating most satisfaction/agreement, with a total score 

ranging from 8 to 32. Higher scores indicate greater satisfaction with the 
intervention they received. A Chinese version of CSQ-I was translated 
from the English version by a Chinese-English bilingual research assis-
tant, and a backward translation was done by another Chinese-English 
research assistant to ensure cultural and conceptual equivalence. 

2.3.3.5. Dropout and adherence. A record of dropout, reason of dropout, 
and number of completed sessions and activities will be kept throughout 
the study. Reasons of dropout will be obtained from the weekly basis 
contact with the participant by an e-helper. 

2.3.4. Qualitative data 
The RE-AIM framework will be used to design questions for the 

evaluation of the following dimensions of intervention implementation 
by individual semi-structured interview/focus group discussion: Reach 
(e.g., how did you hear about this program? [participants]), Effective-
ness (e.g., what are some of the ways Step-by-Step has had a positive 
impact in your life? [participants]), Adoption (e.g., describe how well 
you felt equipped to deliver the support based on the training you 
received? [e-helper]), Implementation (e.g., what costs need to be 
considered in the future? [PCC]), and Maintenance (e.g., what 

DOIREPYDUTS

 Enrolment Allocation Intervention Period Follow-up 

TIMEPOINT W0 W0 W1 W3-7 W8 W20 

ENROLMENT: 

Eligibility screen X  

Informed consent X  

Allocation  X 

INTERVENTIONS: 

Step-by-Step 

ECAU 

ASSESSMENTS: 

Demographics  X    

Psychiatric history  X  X X X 

Depressive symptoms   X X X X 

Anxiety symptoms   X  X X 

Subjective well-being   X  X X 

Self-defined difficulties   X  X X 

Service Satisfaction     X  

Attrition     X X 

QUALITATIVE INTERVIEWS: 

User feedback     X  

Stakeholder feedback      X 

Fig. 2. Overview of study.  
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difficulties did you encounter when using SbS? [participants]). 

2.4. Sample size 

Sample size is estimated based on the estimation of the primary 
outcome, depression symptoms measured with the PHQ-9 using 
G*Power 3.1 to detect a between-group change with an effect size 
Cohen's d = 0.4. A total sample size of 167 for each group will be 
required to achieve a power of 80 % at 5 % level of significance, with an 
attrition rate of 40 %. Thus, we expect a total eligible sample size of 334, 
with 167 allocated to each group. A CONSORT flowchart on enrollment, 
allocation and assessment of the participants was presented in Fig. 3. 

2.5. Randomization and blinding 

Randomization will be carried out by a block randomization algo-
rithm with random block lengths of 4, 6, or 8, and a 1:1 ratio within 
blocks within the app. Eligible participants will be randomly assigned 
with a 1:1 ratio to either Step-by-Step (SbS) or enhanced care as usual 
(ECAU). Due to the study design, blinding is not feasible. 

2.6. Analysis 

2.6.1. Statistical analysis 
All main analyses will use an intention-to-treat (ITT) principle and 

units of the analysis are individuals. Chi-square analysis and t-test will 
be performed to compare baseline characteristics (e.g., sex, age, and 
educational level). We will evaluate the effectiveness of the intervention 
using the generalized linear mixed models (GLMMs). Based on the pri-
mary outcome, we will build a GLMM which includes intervention status 
(SbS vs. ECAU) and time (baseline, post-intervention) as fixed effects, 
and participant as random effects. Confounders will also be included as 
fixed effects in the model including gender, history of past treatment, 
and history of mental illness. The estimated intervention effect will be 
reported as the mean outcome difference and 95 % confidence interval 
(95%CI) between intervention and control arms. Subgroup analyses will 
be performed by establishing GLMMs based on participant's gender and 
depression symptom severity (mild, moderate, high). Sensitivity ana-
lyses will be conducted to assess the robustness of the missing data 
assumption and the impact of participants' compliance of intervention. 

In addition, the GLMM will be used to evaluate the maintenance of 
intervention effect (baseline vs. 3-month follow-up). The GLMMs will 
also be used to assess intervention effects on secondary outcomes, where 
the mean outcome difference for continuous outcomes and odds ratios 
(ORs) for categorical outcomes between intervention and control arms 
will be reported. 

Cohen's d for each intervention status and each outcome will be 
calculated between baseline and post-intervention/3-month follow-up 
to estimate the effect size. 

Consent and baseline assessment 

Assessed for eligibility (n=1670) 

Excluded (n= 1336) 

Not meeting inclusion criteria (n=?) 

Declined to participate (n=?) 

Analysed (n=167)

Consent and baseline assessment 

Allocated to SbS (n=167) Allocated to ECAU (n=167)

Analysed (n=167)

Allocation

Baseline (W0)

Enrollment 

Randomized (n=334) 

Completed post-assessment (n =100) Completed post-assessment (n=100) 

Post-assessment (W8)

3-month follow-up 3-month follow-up  

Analysis 

3-month follow-up (W20)

Qualitative interview Qualitative interview 

Fig. 3. Plan for recruitment, randomization, assessment based on CONSORT.  
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2.6.2. Qualitative analysis 
Content analysis will be applied to synthesize the findings from the 

RE-AIM framework. All interviews will be transcribed verbatim. A 
codebook will be developed by two coders working collaboratively on 
the same transcript, and each subsequent transcript will be indepen-
dently coded. Transcripts will be compared and consensus reached 
through discussion of each transcript, and a third coder will be invited to 
resolve disagreements. 

2.7. Monitoring 

2.7.1. Data monitoring 
The principal investigator (PI) of the study has access to anonymized 

primary data, which will be collected through the application. The data 
will be stored in an off-shore data server located in Germany and then 
exported as an analytic data file for the data analysis program. The data 
file for analysis will have cases without a personal identifier (e.g., 
name). Results will be reported and submitted to a peer-reviewed 
journal. A data monitor committee (DMC) will be set up for oversight 
of the trial procedure and reviews serious adverse events. The DMC will 
consist of clinical psychologists, supervisors of university counselling 
center and researchers, and will be responsible for adequate action for 
continuing trial conduct. 

2.7.2. Harm 
Harm is defined as a sustained deterioration of well-being directly 

caused by the intervention (Duggan et al., 2014). To our knowledge, this 
intervention poses minimal risk of harm to participants. Participants can 
stop the study at any time during the study. PHQ-9 will be used to 
monitor the participants' mood approximately weekly before each ses-
sion starts, which will inform e-helpers about minimal support that can 
be offered. In addition, if any adverse event (AE), such as self-harm or 
symptom deterioration occurs, or a serious adverse event (SAE; e.g., 
acute suicidal attempt), the e-helper will report to the supervisor of the 
e-helper management team. A treatment referral will be made for par-
ticipants who reported any SAE or life-threatening event (i.e., self-harm, 
suicidal attempt), and the participant will discontinue the study. Par-
ticipants who report high depressive symptoms during the intervention 
(PHQ-9 scores > 20) will be provided referral resources including 
mental health hotlines, in-person consultation at PCC of the university, 
along with referrals to other local clinics and hospitals. 

2.8. Ethics and dissemination 

2.8.1. Research ethics approval 
The study protocol will be reviewed and approved by the Ethics 

Committee of the University of Macau. The study will be registered with 
the Chinese Clinical Trial Registry (ChiCTR2100050214). 

2.8.2. Confidentiality and consent 
Data will be collected through the digital program and stored on a 

secure cloud server in the European Union. All data will be stored for 5 
years. Details of privacy policy with contact for inquiries was included in 
the app where participants can read and reach out to the team via email 
contact if any concerns are raised. Informed consent will be obtained 
through the app. Participants will be informed that all data input in the 
app will be confidential. Participants will be reminded that they are free 
to refuse or withdraw anytime and that will not cause any consequences 
to them and their families. The proposed study will adherence the study 
protocol and ethical principles of the Declaration of Helsinki. 

2.8.3. Post-trial care 
After completion of the study, all participants will be reminded of the 

list of healthcare or psychological services providers inside the digital 
program and referrals will be made if necessary. 

3. Results 

The study received external funding from Bank of China (Macau 
Branch) as Title Sponsor and Rotary Club of Amizade Macau, Rotary of 
Macau, the Rotary Club of Penha Macao, and the World Health Orga-
nization, Western Pacific Regional Office. The enrolment will be rolling 
basis starting from September 2021. First results are expected to be 
submitted for publication in 2023. 

4. Discussion 

Step-by-Step is an innovative intervention to address common 
mental health problems in populations with sufficient digital literacy 
and is a promising program that can be embedded within a university 
system as a part of a stepped care model. Based on previous work done 
by Step-by-Step working teams in different regions/countries for 
different populations (Abi Ramia et al., 2018; Burchert et al., 2019; 
Garabiles et al., 2019; Harper Shehadeh et al., 2019; Heim et al., 2021; 
Liem et al., 2020a; Sit et al., 2020, 2022), Step-by-Step is a promising 
intervention that can reduce depressive and anxiety symptoms, improve 
functioning and well-being, while incorporating culture, among 
vulnerable populations who have barriers to mental health services (Shi 
et al., 2020). It is anticipated that after successful evaluation of the 
program and its implementation in the type 1 hybrid design RCT study, 
Step-by-Step can be widely adopted and sustainable in universities in 
Macao, and potentially extended to other parts of the Chinese 
community. 
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