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Abstract: The aim of this study is to describe a research protocol of a multi-country randomized controlled trial
to investigate the effect of a smartphone CBT stress management program on improving depression and other
health- and work-related outcomes among hospital nurses in Vietnam and Thailand during the COVID-19
epidemic as a part of the COCONATS project. The study is a two-arm, parallel randomized control trial.
Hospital nurses (N = 1,500) will be recruited in Vietnam and Thailand, and those who meet the criteria will be
randomly allocated to the intervention or control (treatment as usual) group. A seven-week, seven-module
smartphone-based stress management program will be developed to teach CBT skills. The intervention group
will participate in the program for 10 weeks. Depression as the primary outcome will be measured using the
DASS21 at baseline and in 3- and 6-month follow-up surveys. A mixed model repeated measures analysis will
be used to test the intervention effect in the total combined sample, on an intention-to-treat basis. This is the
first study to investigate the effectiveness of a self-guided smartphone CBT program on improving depression
among hospital nurses using a RCT design in South-East Asian middle-income countries during the COVID-
19 pandemic.

Keywords: digital mental health intervention; unguided program; universal prevention; health care workers;

new coronavirus

1. Introduction

The pandemic of Coronavirus Disease 2019 (COVID-19) that started from the late December of
2019 and continued affected mental health of people all over the world [1]. The most affected
population was health care workers who suffered from an increased workload to care patients, worry
about a high risk of infection by COVID-19, and stigma and discrimination from the community. It
is reported that healthcare professionals experienced high levels of depression, anxiety, and
posttraumatic stress symptoms [2,3]. In particular, nurses experienced poorer mental health than
other healthcare professionals during the COVID-19 pandemic [2,4]. It is important to improve
mental health of nurses in the midst of the continuing COVID-19 pandemic to make their quality of
working life better, and to ensure a workforce to provide health care responding to the COVID-19 by
preventing sick leave or early retirement due to poor mental health such as burnout.

In a previous infectious disease epidemic, limited research shows effective interventions among
health care workers [3,5]: a training on Psychological First Aid improved burnout of primary health
care workers in the community during the Ebola epidemic [6]; a comprehensive organizational
intervention including infection measures, infection protection training, and psychological support
teams for patients and healthcare workers improved depression and sleep of nurses in a hospital in
the SARS outbreak [7]. A few additional studies reported positive responses to a group-based
resilience training at a post-survey [8] and an improvement of self-efficacy and interpersonal
problems after taking a web-based resilience training program among healthcare workers in the
pandemic influenza [9].

Since a close face-to-face personal contact is limited in order to prevent COVID-19 infection in
an organization or community, using information and communication technology (ICT) to provide
training on stress management skills, such as Internet stress management programs [10,11], has been
encouraged [12,13]. Internet programs have also a merit in its accessibility, low-cost, and
confidentiality. A previous randomized controlled trial (RCT) reported that an Internet cognitive
behavioral therapy (iCBT) program reduced perceived work-related stress among nurses in the US
[14]. We also found that a self-guided iCBT program reduced depression of nurses in Vietnam at 3-
month follow-up [15]. However, these studies were conducted before the COVID-19 pandemic. A
recent study in the COVID-19 pandemic reported that an Internet stress management program based
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on psychoeducation and mindfulness skill training yielded no significant effect on depression,
anxiety, or stress at post-intervention among health care workers in Spain [16]. It is unclear if iCBT
programs are effective in improving mental health of health care workers during the COVID-19
pandemic, where health care workers experienced much higher stress than usual.

South-East Asia is one of populous geographical areas in the worlds, where a rapid aging of the
society is going on. The shortage of health care workforce has been serious in this region even before
the COVID-19 [17]. To date, the region had a largest total number of mortality due to COVID-19
following Europe and Americas [18]. We intend to test the effectiveness of a smart-phone iCBT stress
management program on improving mental health of nurses in this region in the COVID-19
pandemic, by using a modified version of our previous iCBT program for nurses in Vietnam [15,19]
adapted to the COVID-19 situations. To increase the generalizability of the study finding, we select
two rapidly industrialized middle-income countries of the region, i.e. Vietham and Thailand, to
conduct the effectiveness study as a part of the “COping with COVID-19 helps Nurses to be Active,
Tough, and Smiling” (COCONATS) project.

The objective of the present randomized controlled trial (RCT) is to investigate the effectiveness
of a smart-phone iCBT stress management program on depression and other health- and work-
related outcomes of nurses in Vietnam and Thailand in the COVID-19 epidemic.

2. Materials and Methods

2.1. Trial design

A two-arm RCT with intervention and control groups will be conducted. Participants in the
intervention group will be invited to access the program for 6 months. The control group participants
will not access to the program until the six-month follow-up survey is done, but receive occupational
health and other services in their organizations (treatment as usual). Online questionnaire surveys
will be conducted of both intervention and control groups at baseline, 3- and 6-month follow-ups.
The study protocol was registered at the UMIN Clinical Trials Registry (UMIN-CTR; ID=
UMINO000044145) (version 9, dated on August 17, 2021; last updated on Aug 17, 2022). This protocol
manuscript was reported according to the SPIRIT guideline checklist [20].

2.2. Participants

The target population of the study is nurses working in hospitals in Vietnam and Thailand. Full-
time employed nurses in the two countries who meet the following inclusion and exclusion criteria
will be invited to participate in the study:

The inclusion criteria

(1) Currently employed full time as a registered nurse in Vietnam or Thailand

(2) Can access the internet via a mobile device such as a smartphone

The exclusion criteria

(1) Those who are on sick leave or maternity leave at baseline or plan to leave/change the job or
take maternity leave in the next 6 months

(2) Assistant nurses and helpers

(3) Non-regular or part-time employed

(4) Sick leave for 10 or more days for a physical or mental condition in the past 4 weeks.

(5) Currently receiving treatment for a mental health problem from any health care professional.

2.3. Procedure

In Vietnam, one hospital in Hanoi and another province hospital in the north of Hanoi will be
selected as a study field. All nurses (n=700) in these hospitals who meet the following inclusion and
exclusion criteria will be invited to participate in the study. In Thailand, a total of four provincial
hospitals at tertiary level and above, located in Bangkok and in the central part of Thailand, will be
selected as a study field. A total of 800 nurses will be recruited from four hospitals (200 from each
hospital) on a voluntary basis.
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In Vietnam, researchers of Hanoi University of Public Health (HUPH) will approach to potential
target hospitals and send paper broachers to all registered nurses in the target hospitals and recruit
potential participants of the study. Researchers of HUPH will send a paper questionnaire or the link
to an online questionnaire to them. Informed consent will be obtained face-to-face or online from
each possible participant, after providing a document explaining the aim and procedure of the study.
The name and contact information (e-mail or SMS) of participants will be collected and kept
confidential in HUPH University. Those who agreed to participate in the study will be also asked to
complete the baseline survey online or paper-based.

In Thailand, researchers of Mahidol University will approach local collaborators of the target
hospitals and send paper broachers to introduce the research project to nurses employed in the target
hospitals 1 month prior to recruitment process. The local collaborators will introduce the research
project, recruit potential participants, and obtain informed consent face-to-face after providing a
document explaining the aim and procedure of the study. The name and contact information (e-mail
or SMS) of participants will be collected and kept confidential in Mahidol University. Researchers of
Mahidol University will send the link to an online questionnaire to the participants, asking to
complete the baseline survey.

These participants in both countries will be randomly allocated to either the intervention group
or the control group (Figure 1). Participants in the intervention group will be asked to study the
intervention program for 10 weeks after the baseline survey.
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v
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Respond to the 3-month follow-up survey (T2)

l [ 6-month follow-Up ] l

Respond to the 6-month follow-up survey (T2) Respond to the 6-month follow-up survey (T2)

Figure 1. Flow Diagram of participants in the study.

2.4. Intervention program

A 7-week smartphone-based self-guided stress management program for nurses in the COVID-
19 pandemic in Vietnam and Thailand, “the ABC Stress Management” — COVID-19 version, will be
developed. Briefly, the program included seven modules. The modules will be presented in a fixed
order, with one module accessible per week, from module 1 to module 7. Theme of each module is
as follows: a transactional model of stress and coping (module 1), self-case formulation based on
cognitive behavioral model (module 2), behavioral activation (module 3), cognitive restructuring
(module 4), cognitive restructuring and relaxation (module 5), problem-solving (module 6); and
stress and coping for better mental health in the COVID-19 pandemic (module 7). These modules will
be translated into Vietnamese and Thai languages.

The modules 1-6 will be developed using the modules of a previous iCBT program that
successfully reduced depression at 3-month follow-up among nurses in Vietnam [15,19]. The seventh
module will be newly developed to specifically teach awareness of stress and coping with stress in
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the COVID-19 pandemic, based on the literature review and other information sources [21-24], as
well as local experiences in the COVID-19 pandemic.

2.5. Intervention group

After the baseline survey, before staring the intervention, researchers of HUPH and Mahidol
University will explain the intervention group how to use the program. Then, participants in the
intervention groups will be invited to study the intervention program for 10 weeks. During the first
seven weeks, the intervention group will be notified every week via e-mail or message/chat app that
a new module is available. When a participant does not complete a module within a week, he/she
will receive an e-mail reminder to encourage them to complete the module. After the first 7 weeks,
the participants in the intervention group will be allowed to access to the program during the
additional 3 weeks. If a participant still does not complete all modules, he/she will receive an e-mail
or SMS reminder to complete the program. Ten weeks after the baseline survey, the intervention
program will be closed.

2.6. Control group

Participants in the control group will not receive any intervention program during the first 6
months. Participants in both the intervention group and the control group will be able to use an
internal occupational health service and/or employee assistance program service. Participants in the
control group will be provided a chance to use the intervention program after the study.

2.7. Outcomes

All outcome variables will be measured of both the intervention and control groups by using
online or paper-based questionnaires at baseline and the 3- and 6-month follow-ups.

Primary outcome

The primary outcome is depression which will be measured by DASS21 at baseline, 3- and 6-
month follow-ups. The DASS is a screening tool to assess depression, was well as anxiety and stress
in the last 7 days [25]. Vietnamese and Thai versions of DASS 21 has been developed and tested, and
its internal consistency (Cronbach’s alpha) and validity [26,27]. The depression subscale consists of 7
items measuring dysphoria, hopelessness, and devaluation of life, among others. Each Items are
scored on a 4-point scale ranging from 0 (did not apply to me at all) to 3 (applied to me very much,
or most of the time). The DASS21 depression score ranged from 0 to 21, with a cut-off score 10 or
more [27].

Secondary outcomes

The secondary outcomes include the following variable to be measured at baseline, 3- and 6-
month follow-ups: Fear of COVID-19, psychological distress, anxiety and stress symptoms, work
engagement, burnout, health-related quality of life (QOL), sick leave, work performance, intention to
leave, quality of nursing care (self-reported).

Fear of COVID-19 will be measured by Fear of COVID-19 Scale [28] [for Vietnamese [29] and
Thai [30]]. Psychological distress will be measured by Kessler 6 (K6) scale [31] [for Vietnamese [32]
and Thai [33]]. Anxiety and stress symptoms will be measured corresponding subscales of DASS21
[25] [for Vietnamese, [27] and Thai [34]]. Work engagement will be measured by using the 9-item
Utrecht Work Engagement Scale (UWES) [35] [for Vietnamese [36] and Thai [37]]. Burnout will be
measured by the Copenhagen Burnout Inventory (CBI) [38] [for Thai [39]]. The CBI will be translated
into Vietnamese and the back-translation will be checked by the original author, with a standardized
procedure [40]. Health-related QOL will be measured by EQ-5D-5L [41] [for Vietnamese [42] and
Thai [43]]. The number of sick leave days and work performance (0-10 scale) in the past 4 weeks will
be asked using one-item questions adopted from WHO-HPQ [44]. Both intention to leave the
profession and intention to leave the organization will be measured by the following questions [45]:
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for intention to leave the profession “How often during the course of the past 3 MONTHS have you
thought about giving up nursing?” with 5 response options, (1) ‘never’, (2) ‘sometimes in 3 months’,
(3) ‘sometimes a month’, (4) ‘sometimes a week’, (5) ‘every day; for intention to leave the organization,
“How often during the course of the past 3 months have you thought about leaving the
organization?” with the same 5 response options. The self-reported quality of nursing care was
measured by sing a single question [46]: “How would you describe the quality of nursing care you
delivered in the last month?” with 4 response options, 1. Excellent, 2. Good, 3. Fair, and 4. Poor. The
questions of intention to leave and self-reported quality of nursing care will be newly translated for
Vietnamese and Thai languages.

2.8. Usage data and implementation outcome

Information on the usage of the intervention program by participants in the intervention group
will be collected from the records of the server system. Implementation outcomes will be measured
with the user version of the Implementation Outcome Scales for Digital Mental Health (iOSDMH)
[47], a 19-item scale, with a 4-point Likert-type response option: 3 items for acceptability; 4 items for
appropriateness; 6 items for feasibility; 5 items for harms; and one item for overall satisfaction. The
iOSDMH will be translated into Vietnamese and Thai language. Participants in the intervention
group will be asked to complete the iOSDMH at 3-month follow-up.

2.9. Demographic and other characteristics

Demographic data, such as sex, age, education, marital status, type of employment contract,
work unit, personal income, and chronic physical condition will be collected. Their work experiences
related to COVID-19 will be also asked, such as state of vaccination and contact to a patient with
COVID-19.

2.10. Sample size calculation

A required sample size was calculated for the primary outcome variable, i.e., DASS21 depression
score. Previous meta-analyses of web-based universal prevention psychological intervention on
improving depression and anxiety in the workplace yielded a summary effect size of 0.25 [48]. Our
previous study of an unguided universal prevention iCBT program among nurses in Vietnam
reported a small effect size on depression (d=0.18 at 3-month follow-up) [49]. To detect a minimal
effect size of 0.15 at an alpha of 0.05 and a power of 0.80, the estimated sample size was 699
participants in each group. It will be required to collect 1,398 participants in total, combining samples
from the two countries. The statistical power was calculated using the G*Power 3 program.

2.11. Randomization

Participants who meet the inclusion criteria will be randomly allocated to the intervention or
control group, with being stratified by a country (Vietnam or Thailand), hospitals, and subgroups
based on DASS21 depression scores at baseline (10 or greater and less than 10) [27]. An independent
biostatistician (YM) will generate a password-protected stratified permuted block random table by
using the SAS (SAS Institute Inc., Cary, NC, USA). An independent research assistant in The
University of Tokyo will conduct the assignment, using the stratified permuted-block random table
which is blinded to the researchers.

2.12. Statistical methods

For the primary outcome and the secondary outcomes, a mixed model analysis for repeated
measures will be used to test the intervention effect (group » time interactions) for 3- and 6-month
follow-ups in the total sample (both from Vietnam and Thailand)), on an intention-to-treat basis, with
imputing missing data with restricted maximum likelihood estimation assuming missing values at
random. Effect sizes (Cohen ds) and 95% confidence intervals (CIs) at 3- and 6-month follow-ups will
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be calculated among those who completed the baseline and follow-up surveys. All statistical analyses
will be conducted using the SPSS Statistics V.26.0 (IBM Corp., USA).

The effectiveness of the program may be greater for participants with depression at baseline. We
will conduct similar mixed model analyses for the effectiveness of the program among subgroups
with and without symptoms of depression at baseline (with DASS21 depression score of 10 or
greater) (indicated prevention). The analyses of a total sample and subgroups will be also conducted
separately for Vietham and Thailand.

2.13. Ethical considerations

The study procedures have been approved by the Research Ethics Review Board of Graduate
School of Medicine/Faculty of Medicine, The University of Tokyo (no 32021082NI-(1)), Hanoi
University of Public Health (no 353/2021/YTCC-HD3 dated on 06/9/2021), and Mahidol University
(MU MOU COA No. 2021-001 dated on October 06, 2021). Informed consent will be obtained by
clinical research coordinators (CRCs) from all participants included in this study after full disclosure
and explanation of the purpose and procedures of the study. Candidate participants will be informed
that their participation is totally voluntary, and that even after voluntarily participating they can
withdraw from the study at any time without stating the reason, and that neither participation nor
withdrawal will cause any advantage or disadvantage to them. We expect no adverse health effects
from this intervention, except possibly for slight deterioration in depressive/anxiety symptoms. We
will provide the phone number and e-mail address of each research office. A research assistant will
deal with the emergency calls or e-mails first, and then consult with the supervisors (HTN, OK) to
provide appropriate care.

Participants will complete baseline and follow-up online questionnaires on a specially designed
website. Researchers will collect name, phone number, and e-mail address to identify each
participant. The personal identifying information will be stored confidentially in each country
research center and used only for the study. Collected data from the questionnaire will be
anonymized, linked, and stored in a password-locked file by the CRC and analyzed by researches in
each country and researchers of the University of Tokyo.

2.14. Amendments of the trial registration

All these items of the study protocol were fixed before Feb 9, 2022. However, some of the items
were not reflected on the UMIN Clinical Trials Registry system due to a technical error, and corrected
on Aug 16-17, 2022. An item of the exclusion criteria was corrected from “(5) Currently receiving
treatment for a mental health problem from a mental health professional.” to “(5) Currently receiving
treatment for a mental health problem from any health care professional.” In the version 8 (Aug 16,
2022); the target sample size was corrected from 1200 to 1500 in the version 7 (Aug 16, 2022);
Copenhagen Burnout Inventory (CBI) was correctly added in the version 9 (Aug 17, 2022); the
duration of the intervention was corrected from “Participants will be allowed to study the program
for 3 months from the beginning.” to “Participants will be allowed to study the program for 10 weeks
from the beginning.” on the version 6 (Aug 16, 2022)

3. Results

The recruitment of the participants, the baseline survey, and the intervention were done by May
2022; all follow-ups were completed by November 2022. Data cleaning started in December 2022. The
final analysis will be conducted after March-April 2023. We expect to publish the results in 2023.

4. Discussion

This is the first intervention trial to investigate the effectiveness of a smartphone-based self-
guided iCBT stress management program on improving symptoms of depression among hospital
nurses in selected South-East Asian countries (Vietnam and Thailand) in the midst of the COVID-19
pandemic, using a RCT design. The intervention program will consist of same components of

doi:10.20944/preprints202303.0450.v1
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cognitive-behavioral skills such as cognitive restructuring, behavioral activation, and problem
solving as for one that was previously effective in reducing depression among hospital nurses in
Vietnam before the COVID-19 pandemic [15,19]. Moreover, we will add a new module that connects
these skills with coping with stress in the COVID-19 situation. The program could be effective for
reducing depression among hospital nurses even in the COVID-19 pandemic where nurses would
experience higher levels of stress than before.

The other unique point of this trial is that it will be a multi-country trial including two parallel
trials in Vietnam and Thailand. The first merit of the study design is that it allows us to recruit a large
sample in the study. The primary analysis combining samples from the two countries will achieve
enough power (0.80) to detect a small effect size (0.15). It would be interesting to observe similar
effectiveness of the intervention study in the two countries. These two countries have different
languages, cultures, political systems, while the countries share common social and cultural features
as these countries are geographically close in the Indochina Peninsula, and a long-time historical
interaction. It would increase the generalizability of the effectiveness of the intervention program to
multiple countries in this region.

Research is limited concerning effective interventions to improve mental health of health care
workers in the COVID-19 pandemic. A previous trial failed to show a significant improvement of
depression, anxiety, and stress symptoms of health care workers in Spain by using an Internet
psychoeducational and mindfulness intervention program [16], while it did find a significant
improvement among participants already with poor mental health, i.e., who used psychotropic
medication. If our trial finds that the iCBT stress management program is effective in reducing
depression and improving other outcomes in the total sample, it would suggest that the universal
prevention approach is useful to improve mental health of hospital nurses. In that case, the iCBT
stress management program may be used as a skill training to enhance coping ability of hospital
nurses against stress due to the COVID-19 pandemic.

The main findings of this study will be disseminated via presentations at conferences and
publications in peer-reviewed international journals. If the program is effective, a future plan to
disseminate the program to hospital nurses in Vietnam and Thailand will be discussed with the
government, non-profit organizations, and corporations.

Limitations

Major weaknesses of this study includes that the trial will not be double-blinded, because
researchers know who participants are in the intervention group, and participants know if they are
in the intervention or control group. This will make vulnerable to information bias. The other possible
weakness is that, because we will randomize individuals in a workplace, the psychoeducational
information provided by the program may be shared among friends and colleagues. Such a
contamination could result in underestimation of the effect of the program. In addition, the iCBT
stress management program may have a smaller effect in the COVID-19 pandemic than in our trial
before the pandemic [15], because hospital nurses would be more stressful. Even before the
pandemic, the effect of the program was seen only at 3 months, but not at 6 months [15]. The program
may be minimally effective or effective only for a short period. While we are interested in comparing
the effectiveness of the program between the two countries, the study design will be slightly
difference for the two countries: e.g., sampling all nurses in hospitals in Vietnam and recruiting
volunteers from hospitals in Thailand. The other features of the trial may cause the differential
effectiveness, such as the quality of language translation and set up of the modules, frequency and
mode of reminders, etc. We should be careful in interpreting the findings of the trial considering these
possible limitations.

5. Conclusions

This is the first multi-country study to investigate the effectiveness of a self-guided smart-phone
stress management program on improving depression and other outcomes among hospital nurses in
South-East Asia (Vietnam and Thailand), using a RCT design. The study will explore the potential of
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a digital mental health intervention that can be disseminated without face-to-face contact to a large
number of nurses who experience stress in the COVID-19 pandemic.

6. Patents
N/A
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