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Abstract

Background: The COVID-19 pandemic islikely to increase anxiety and distress in young people worldwide. It isimportant to
prioritize mental health during crisis events to mitigate the negative and often long-term effects of the crises on young people,
families, and society. Mental health and well-being apps represent a scalable approach for improving psychological outcomesin
young people and have potential to improve the equity of service access.

Objective: The Whitu: 7 Waysin 7 Days well-being app was recently developed by our group to address the urgent need for
innovative approaches to reach young New Zealanders who are struggling to cope with the COVID-19 pandemic. The aim of
this study is twofold: to evaluate the acceptability of the prototype app and to examine the effectiveness of the refined app at
improving mental and emotional well-being and reducing depression, anxiety, and stress in young people in New Zealand.

Methods: A two-phase mixed methods study will be undertaken to achieve these aims. During the first phase, 20 young people
aged 16-30 years (including those of Maori and Pacific ethnicity) will participatein aqualitative study to help refine the prototype
app. During the second phase, 90 young people aged 16-30 years will participate in arandomized waitlist-controlled trial (RCT)
to evaluate the efficacy of the refined Whitu app at 4 weeks and 3 months after baseline. Outcomes will be evaluated using
validated web-based questionnaires at baseline, 4 weeks, and 3 months.

Results. The study received ethics approval in May 2020, and recruitment for the focus groups commenced in June 2020.
Recruitment for the RCT is expected to commence in October 2020. Participantsfor both study phaseswill be recruited viasocial
media and web-based communities. Data collection for the RCT is expected to be completed by January 2021, and analyses are
expected to be completed by March 2021. Linear mixed modelling will be used to determine between-group differences in
psychological outcomes.

Conclusions: There is an urgent need to develop culturally appropriate, scalable mental health interventions to address the
psychological conseguences of the COVID-19 pandemic. In this study, we will develop and test an evidence-based well-being
app that, if effective, can be made available to all young peoplein New Zealand and internationally.
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Introduction

Background and Rationale

Prior to the COVID-19 pandemic, New Zealand young people,
especialy Maori (indigenous New Zealanders) and those of
Pecific ethnicity, were aready experiencing high rates of
psychological distress and mental illness [1-4]. Crisis events,
including pandemics, can result in significant mental health
consequences both during and after the crisis, including
increases in depression, anxiety, posttraumatic stress disorder,
and suicide [5-8]. In the longer term, these problems can leave
adamaging societal footprint, with markers such as increased
exclusion or disengagement from education, academic
underachievement, and unemployment [9]. It islikely that recent
local stressors related to rapid lockdown, physical isolation,
disrupted academic routines, and families financial insecurity
will exacerbate pre-existing mental health issues and generate
new ones, especially anxiety and depression in young people
[10-12]. To minimize the immediate and future adverse
psychological and socia consequences of the pandemic, young
people urgently need support to develop skillsto maintain their
well-being, address mental health issues early, and continue to
build resilience during the coming months.

Over the past 20 years, rapidly evolving mobile technology has
fostered the development of a range of eHealth interventions,
including those designed to improve mental health, such as
mental health apps [13]. Evidence has suggested that eHealth
interventions for mental health conditions, such as depressive
disorders, can be as effective as face-to-face therapies [14,15].
Acknowledging the effectiveness of eHealth interventions for
people of al ages and the relatively good smartphone accessin
most developed countries, international organizations such as
the Lancet Global Mental Health Group have highlighted the
role of eHealth interventions in preventing and addressing
common mental health issues in adults, young people, and
children[16]. Key purported advantages of eHealth interventions
includetheir flexibility of use, cost-effectiveness, and potential
to increase equity of service access and reduce stigma [17].
These advantages are reflected by the willingness of people,
especialy “digital natives,” to use eHealth interventions [18].

Alongside these technological devel opments, evidence has been
increasing that specific therapeutic modalities enhance mental
health and well-being in children and young people and that
these can effectively be delivered as eHealth interventions, such
as cognitive behavioral therapy (CBT) [13,19] and
psychoeducation [20]. Awareness is aso growing that
self-empowerment of well-being can improve the quality of

https://www.researchprotocols.org/2020/10/e23716

care and outcomes for people experiencing mental health
problems[21,22], and it has been suggested that interventions
should equally aim to enhance well-being and attempt to reduce
distress [23]. Digita interventions such as appsmust be
user-centered to produce the best outcomes for people [24,25].
WEell-designed interventions can cost less to produce and lead
to greater user satisfaction and content completion [25]. There
are currently no evidence-based well-being apps specifically
tailored for young people living in New Zealand to help them
manage their psychological well-being during the COVID-19
pandemic.

This project has been designed to address the psychological
needs of New Zealand young people aged 16-30 years,
especialy those of Maori and Pacific ethnicity, during the
COVID-19 pandemic. At the start of the pandemic (in March
2020), a preliminary prototype app called Whitu: 7 Waysin 7
Days was rapidly developed by our group in response to our
clinical concern for this cohort. Whitu is the Maori word for
“seven,” and as its name suggests, the app includes seven
modules that can be completed within a week to learn
evidence-based coping skills based on our previouswork using
CBT, psychoeducation, and positive psychology techniques
[26-28]. The seven modules and skillsincluded in the app have
all previously demonstrated efficacy for young people and as
individual eHealth interventions. (1) identifying and rating
emotions[20], (2) relaxation [19], (3) self-compassion [29,30],
(4) gratitude[31,32], (5) staying connected [33,34], (6) physical
care[35,36], and (7) goal setting [37,38].

The specific objectives of the current project are to refine the
prototype evidence-based app for improving thewell-being and
mental health of New Zealand young people aged 16-30 years,
ensure broad end-user and cultural acceptability of the app,
particularly to Maori and Pacific young people; and demonstrate
the preliminary clinical effectiveness of the app via objective
outcome measurement during arandomized waitlist-controlled
trial (RCT).

Methods

Study Design

A two-phase, mixed-methods design will be employed. During
the first phase, aqualitative study will be conducted with users
of the prototype app, and the app will be refined on the basis
of their feedback. During the second phase, an RCT will be
conducted according to CONSORT (Consolidated Standards
of Reporting Trials) guidelines [39].
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Phase 1: Qualitative Study

Participants

Approximately 20 young people from New Zealand aged
between 16 and 30 yearswill be recruited during Juneto August
2020 from web-based communities and groups (eg, Facebook,
I nstagram, Tuakana-teina/Maori student mentorship programs)
to help refine the prototype app design and content. A series of
five focus groups will be conducted to collect feedback, with
three to six people per group. Wewill recruit at least ten Maori
and Pacific young people to ensure the app appeals to these
audiences and is culturally appropriate.

Procedures

Recruitment will be conducted and informed consent will be
obtained on the internet over a secure website, Research
Electronic Data Capture (REDCap) [40,41]. Prior to attending
the focus groups, participants will be asked to provide
demographic variables, including age, sex, ethnicity, pre-existing
mental health conditions, and experience of using well-being
and mental health apps, via self-report questionnaires on
REDCap. Participants will also be asked to download and use
the prototype app for approximately oneweek prior to attending
the focus groups.

The focus groups will last between 1.5 and 2 hours and will be
conducted via Zoom, with two focus groups including only
Maori and Pacific young people. To ensure culturaly
appropriate processes and participant comfort, these focus
groups will be facilitated by our Maori and Pecific researchers
(EM and NC). Idess for integrating wider Maori and Pacific
views of mental well-being will be explored, and the cultural
appropriateness of Maori and Pacific design motifs will be
assessed.

During the focus groups, participants will provide
audio-recorded feedback on their experiences of using all seven
modules. All participantswill receive avoucher for NZ$40 (US
$26.36) for attending the focus groups.

Data Analysis

Participants qualitative data will be audio-recorded and
transcribed. Thetranscribed datawill be analyzed using directed
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content analysis [42], a qualitative approach that is well suited
for focus groups or interviews where predetermined concepts
or categories are examined (eg, usability and acceptability of
the different functions and content of the app). The coding
scheme will be partly based on the user version of the Maobile
Application Rating Scale (UM ARS) [43] domains (Engagement,
Functionality, Aesthetics, and Information), and the cultural
acceptability of the scheme will also be explored by EM and
NC. The data will be coded and analyzed independently by at
least two members of the research team. Any discrepanciesin
coding will be resolved by consulting the wider research team.

Phase 2: Randomized Waitlist-Controlled Trial

Participants

Participantswill be New Zealand residents between the ages of
16 and 30 years. Recruitment is expected to commence in
October 2020 via social media (Facebook, Instagram) as well
ason other New Zealand-based web-based communities. Young
people who participated in phase 1 (qualitative study) will not
be eligible to participate in the RCT. Participants will receive
a NZ$40 voucher (US $26.36) for taking part in the RCT.
Participantswho are currently receiving mental health treatment
(including using a mental health app) are not eligible to
participate.

Procedures

Participantswill be recruited from web-based communities (eg,
social media) by an advertisement or flyer with alink to the
REDCap site. On REDCap, interested participants will be
screened for eigibility. If eligible, they can read and download
the Participant Information Sheet, provide web-based consent,
and complete the baseline questionnaires once they have
consented. Once participants have consented and completed the
baseline questionnaires, they will be randomized into either the
intervention group (Whitu app) or wait-list control group.
Randomization will occur using REDCap’'s randomization
module. Participants and research staff will not be blinded to
treatment allocation. The wait-list control group will receive
the app 3 months after theinitial app group. Figure 1 showsthe
CONSORT flow diagram.
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Figure 1. CONSORT (Consolidated Standards of Reporting Trials) flow diagram of participant recruitment, randomization, and attrition.
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After randomization, the wait-list group will be informed that
they are in the wait-list control group on REDCap. The
intervention group will be shown alink and instructions on how
to download the Whitu app on REDCap. During the first four
weeks, participants in the intervention group will receive 2
emails reminding them to complete the app modules and an
SMSS text message asking them to confirm whether they have
been able to download the app. Four weeks after completing
the baseline questionnaires, participants in both groups will
receive an email with alink to thefirst follow-up questionnaire
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on REDCap. Three months after baseline, both groups will
receive an email with thelink to thefinal foll ow-up assessment.
After the wait-list control group completes the 3-month
assessment, REDCap will send each group member an
automated email with instructions on how to download the
Whitu app. We will not follow up with the wait-list control
group after they receive the app at the 3-month time-point.

All participant outcome data (eg, demographic data and
psychological outcomes) will be collected via REDCap. We
will not collect any information viathe app, and any user input
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(eg, first name, responses to exercises) will only be stored
locally on the user’s device. Only the Principal Investigators
and research assistants (AS, HT, AB, and DL) will have access
to the participant data collected over REDCap. When the data
are exported from REDCap, all data will be deidentified and
stored separately from the participants’ information.

Power Calculation

A previous study of a web-based positive psychology
intervention for mildly depressed adults [44] found a
between-group improvement in well-being (effect size of
f=0.155) using the World Heal th Organi zation-Five Well-Being
Index (WHO-5) [45]. Using G* Power [46], we calculated that
the minimum required sample size to detect an effect size of
f=0.155 using amixed analysis of variance (ANOVA) including
within-subject (3 time points) and between-subject (2 groups)
effects with 90% power and at a 2-sided 5% significance level
was 90 participants (45 per treatment arm). To ensure cultural
acceptability, we will aim to recruit at least 40% Maori and
Pacific young people (n=36).

Ethical Approval and Trial Registration

The study received ethics approval from the University of
Auckland Human Participant Ethics Committee on June 18,
2020 (Ethics Committee reference: 024542). The protocol for
the RCT was prospectively registered with the Australian New
Zedland Clinical Trids Registry on April 17, 2020
(ACTRN12620000516987).

https://www.researchprotocols.org/2020/10/e23716

Serlachius et d

Intervention: Whitu: 7 Waysin 7 Days

The intervention has been developed as a cross-platform app;
therefore, it will function on both Android and iOS operating
systems. Data or internet connectivity isrequired to stream the
informational videos contained in each module. The app isfree
to download. No user information or app analytics data are
collected or stored over the internet. Any datainput by the user
arestored locally on the user’s devicein an unencrypted SQL ite
database. These data can be safely deleted at any time by the
user viathe system settings on the device or by deleting the app.

Evidence shows that young people often do not use health apps
for long periods; for example, one review of 93 health apps
found that only 3.9% of people who downloaded these apps
used them for amedian of 15 days[47], and another review of
10 self-help interventionsfor anxiety and depression found that
only 0.5% to 28.7% of users completed the interventions [48].
Therefore, the Whitu app has been purposely designed to be
completed over the course of oneweek. The user receivesdaily
push natifications reminding them to complete at least one
module per day and to practice preferred exercisesfrom previous
modules. Many CBT-based, psychoeducational, and positive
psychology interventions focus on teaching a repertoire of
coping strategies and techniques to allow usersto choose from
a broad range of strategies and discover which ones work best
for them individually. In asimilar fashion, our aim in offering
seven modulesisto ask participantsto try all the modules over
the course of one week and keep practicing the strategies that
work best for them. The seven modules are described in detail
in Table 1.
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Table 1. The seven modulesincluded in the Whitu: 7 Waysin 7 Days app.

Module

Description

Module 1: Feel

Module 2: Relax

Module 3: Be kind to yourself

Module 4: Be thankful

Module 5: Connect

Module 6: Look after your body

Module 7: Set goals

Thefirst module acknowledges that young people may befeeling low and struggling with negative
emotions due to COVID-19. The module introduces the concept of identifying and monitoring
emotions and recognizing adaptive and mal adaptive coping skills. Exercisesinclude recognizing
and rating recent emotions aswell as grouping coping skillsinto adaptive and maladaptive cate-
gories.

The second modul e recogni zes the uncertainty and stress that young people may be feeling due
to the COVID-19 pandemic. The module introduces common relaxation techniques to manage
stressful situations. Exercisesincluding deep breathing, progressive muscle relaxation, and visu-
alization.

Thethird moduleintroduces the concept self-compassion and includes a short check-in meditation.
The modul e then asks participants to be mindful of ahard feeling they have had in the past week,
reflect on whether friends and family have felt the same, and write self-kindness statements.

The fourth modul eintroduces the concept of gratitude and how it islinked to positive well-being.
This module encourages grateful contemplation and action by asking usersto list thingsthey are
thankful for daily and in different situations and to keep awritten or photographic record of
things they are thankful for.

The fifth modul e recognizes the negative impact that lockdowns as well as physical distancing
can have on relationships. The module introduces the importance of social connection for well-
being. It encourages participants to identify important people in their lives and to practice ways
of staying connected with them.

The sixth modul e discusses how the COVID-19 situation makes it more difficult to stay active
and look after our bodies. This modul eintroduces how eating well, moving regularly, and getting
rest support psychologica well-being. Information is provided about the key food groups, benefits
of physical activity, and sleep. Participants are encouraged to plan how to improve their diet,
increase their physical activity, and get more sleep.

The seventh modul e acknowledges that the COVID-19 pandemic has likely interrupted users
routines and made it harder to set healthy goals. This module introduces goal setting and guides
the user to set their own specific, measurable, achievable, realistic, and time-based (SMART)
goals. Explores benefitsand barriersto setting different goal s and hel ps the user build confidence
by identifying various factors that impact the process of achieving their particular goal.

Onboarding

can input their name. Thisnameisused to personalize messages
and exercises throughout the app. The user is then presented

When the user first opens the app, they are presented with @ with four Onboarding screens, including a welcome message

splash screen containing the app logo, the app title, and @  and a brief explanation of the features of the app (see Figure
welcome message. Thisisfollowed by ascreen wheretheuser  2).

Figure 2. Screenshots of the onboarding process of the Whitu: 7 Waysin 7 Days app.

Badges

Bifferent things work

Intraducticn for different pecple

GET STARTED

Videos
Each module contains at least one informative video that

Users earn badges as they complete modules and revision
exercises. The aesthetics of the badges are inspired by Maori
and Pacific design motifs. Earned badges will appear in color
on the Badges screen, while unearned badges appear greyed
out. Users can collect atotal of 20 badges.
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provides a graphical and audio description of its content. The
videos are narrated by two characters, Anaand Ben.
Exercises

Each module contains one or more exercises that demonstrate
the well-being concepts and techni ques described in the videos.
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For example, in Exercise 1 of Module 1, users are asked to  over the past week (Figure 3).
identify and select various emotionsthey may have experienced

Figure 3. Screenshots of the Identifying Emotions exercise from Module 1 of the Whitu: 7 Waysin 7 Days app.

{ {ny

Your feelings last week Your feelings last week

Which of the following types of feelings
h: u experienced over the past week?

ANXIOUS ANXIOUS

DISGUSTED DISGUSTED
SURPRISED WORRIED SURPRISED WORRIED

AFRAID NERVOUS AFRAID NERVOUS

.

TINUE

Completed Modules or carry out revision exercisesintended to refresh and reinforce

the message of each module. Usersearn badgesfor each revision
When users have viewed all videos and completed all exercises  exercise they complete (see Figure 4).

in amodule, they are able to review the content of the module

Figure 4. Screenshots of the seven modules and associated badges of the Whitu: 7 Waysin 7 Days app.
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Revision Exercises

Each modul e has one or more associated revision exercises that
only become available after the moduleis compl eted. For some
modules, the same revision exercise can be repeated across
multiple days. For example, the revision exercise for Module
lisacondensed version of the main module content that users
can use to track their feelings over two days.

Outcome M easures

Outcome measures will be assessed at baseline, 4 weeks after
baseline, and 3 months after baseline. Demographic data,
including sex, age, ethnicity, and pre-existing mental health
conditions, will be collected at baseline via self-report on
REDCap. All the outcome measures listed below are brief and
have acceptable reliability and validity. Completing the
guestionnaires at each time point will take approximately 20-30
minutes.

Primary Outcomes

1. Emotional Well-Being

Thisoutcomewill be assessed viathe WHO-5[45]. The WHO-5
is a 5-item scale that assesses positive emaotional well-being
(eg, “I have felt cheerful and in good spirits”). Participants are
asked to indicate the extent to which each item matches how
they have been feeling over the past two weeks on a 6-point
Likert scale ranging from O (“at no time”) to 5 (“al of the
time"). The final score is calculated by summing the five
responses and multiplying the total by four. This gives a
percentage score ranging from 0-100, with O representing the
worst possiblewell-being and 100 representing the best possible
well-being. Theinternal consi stency of the WHO-5 demonstrates
good reliability (a=.84) in children and adolescents [49].

2. Mental Well-Being

Thisoutcomewill be assessed by the Short Warwick-Edinburgh
Mental Well-being Scade (SWEMWBS) [50,51]. The
SWEMWBS is a short version of the 14-item
Warwick-Edinburgh Mental Well-Being Scale (WEMWBYS),
which is comprised of positively worded items measuring
different aspectsof positive mental health [41]. The SWEMWBS
is a 7-item scale that asks participants to rate their experience
of arange of thoughts and feelings (eg, “I’'ve been dealing with
problems well”) over the last two weeks on a 5-point Likert
scaleranging from 1 (“none of thetime”) to 5 (“all of thetime”).
The score is calculated by summing individua ratings and
transforming thetotal into ametric score using atransformation
provided by the scale authors. Scores range from 7 to 35, with
higher scoresindicating greater positive mental well-being. The
original scale has demonstrated good content validity and is
correlated with other mental health and well-being measures
[50]. The short version has demonstrated similar reliability and
validity to the full version (a=.84) and is suitable to be used by
adolescents [52,53].

Secondary Outcomes

1. Depression

Thisoutcomewill be assessed by the short version of the Centre
for Epidemiological Studies Depression Scale (CES-D) [54].

https://www.researchprotocols.org/2020/10/e23716
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The CES-D is a 20-item scale designed to measure depressive
symptoms in the general population. Participants are asked to
rate on a4-point Likert scale how often they have experienced
avariety of different feelings or behaviors (eg, “My sleep was
restless’), ranging from O, rarely or none of the time (less than
1 day) to 3, most or all of the time (5-7 days). Scores are
calculated by reverse scoring positive items and summing item
totals, yielding a total score between 0 and 60. Higher scores
indicate more depressive symptoms. The scale has demonstrated
excellent internal consistency (0=.85) and demonstrates high
correlations with other depression measures [54].

2. Anxiety

This outcome will be assessed by the Generalized Anxiety
Disorder sevenitem scale (GAD-7) [55]. The GAD-7isa7-item
self-report scale assessing how often participants experience
different symptoms of anxiety (eg, “feeling nervous, anxious,
or on edge”). Itemsarerated on a4-point Likert scaleincluding
0, not at al; 1, severa days; 2, more than half the days; and 3,
nearly every day, yielding one total score. Scores of 5, 10, and
15 represent cutoffs for mild, moderate, and severe anxiety,
respectively. This scale has been demonstrated to be capabl e of
identifying probable cases of generalized anxiety disorder. It
demonstrates excellent reliability (a=.92) and validity [55] in
ageneral population [56] and in adolescents [57].

3. Stress

This outcome will be assessed by the 10-item Perceived Stress
Scale (PSS-10) [58,59]. The PSS-10 is a 10-item scale that
assesses the extent to which individuals have felt a range of
stressors over the last month. Participants are asked to rate how
often they experienced different stressful thoughts and feelings
(eg, “In the last month, how often have you felt that you were
unableto control theimportant thingsinyour life?’) on a5-point
Likert scaleranging from O, never, to 4, very often. A total score
iscalculated by reverse scoring items 4, 5, 7, and 8 and summing
al ten of the responses. Scores below 13 are considered to
indicate low stress, scores between 14 and 26 are considered to
indicate moderate stress, and scores between 27 and 40 are
considered to indicate high stress. The PSS-10 scal e has superior
psychometric properties relative to other existing perceived
stress scales and has demonstrated good reliability and validity
[60].

4. Self-Compassion

This outcome will be assessed using the Self-Compassion
Scale-Short Form (SCS-SF) [61]. The SCS-SF isan aternative
to the long form Self-Compassion Scale [62]. The SCS-SF
comprises 12 items that ask participants to rate how they
typicaly act toward themselves in different situations (eg,
“When I'm going through a very hard time, | give myself the
caring and tenderness| need”) on a5-point Likert scaleranging
from 1, amost never, to 5, amost aways. The SCS-SF has six
subscales (overidentification, self-kindness, mindfulness,
isolation, common humanity, and self-judgement) comprising
two questions each. Scores are calculated by reverse scoring
the negative subscale items, calculating the mean for each
subscale, and computing a total mean. Higher scores indicate
greater levels of self-compassion. The SCS-SF demonstrates
good reliability (a>.86), ishighly correlated with thelong form
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scale [49], and has shown adequate reliability in an adolescent
sample [63].

5. Sleep

Thisoutcomewill be assessed using asingle-item Sleep Quality
Scale (SQS) [64]. This single-item questionnaire (“During the
past 7 days, how would you rate your sleep quality overall?")
isassessed on an 11-point visual analog scale (VAS) from 0-10.
The VAS scores are anchored with 0, terrible; 1-3, poor; 4-6,
fair; 7-9, good; and 10, excellent. The SQS has demonstrated
excellent concurrent and convergent validity with other lengthier
sleep scales and has been deemed to be effectivein determining
clinically meaningful changesin sleep quality [64].

6. User Engagement

Thisoutcomewill be assessed viatwo subscales (App Subjective
Quality, Perceived Impact) of the end-user version of the
UMARS [65]. The UMARS is a self-report scale designed to
assess the quality of health apps. The Subjective Quality score
for the app is derived from four items that determine user
experience (eg, “Would you recommend this app to people who
might benefit from it?"). These items are scored on a 5-point
Likert scale ranging from 1 to 5; however, each has different
anchors. Scores from this subscale can be reported individually
or as amean total. The Perceived Impact score consists of six
items that measure the impact of using the app on knowledge,
attitudes, and intentions. The six items arereported asindividual
items and measured on a Likert scale ranging from 1 to 5 (1,
strongly disagree; 5, strongly agree). The uMARS demonstrates
good internal reliability overall (a=.90), and the two subscales
demonstrate good to moderate reliability (a=.71 and .80) [43].
The scale also contains an open-ended question that asks: “Do
you have any further comments about the app?”’

In addition to the uMARS, participants will also be asked the
following questions about their use of the Whitu app: (1) How
many modules did you complete? (2) On how many days did
you use the app? (3) What module was the most useful ? Why?
(4) What did you like about the app? (5) How can we make the
app better for young people in the future? and (7) Did you
experience any technical difficultieswith the app? If yes, what
happened?

Hypotheses and Statistical Analyses

It is predicted that the Whitu app group will demonstrate
improved well-being (increased emotional and mental
well-being), increased self-compassion, and improved sleep at
4-week and 3-month follow-up compared to the wait-list control
group. We also hypothesize that the Whitu app group will
demonstrate decreased stress, depression, and anxiety at 4-week
and 3-month follow-up compared to the wait-list control group.

Datawill beanalyzedin SPSS(IBM Corporation) or SAS(SAS
Ingtitute). Prior to any data analysis, the datawill be tested for
violations of statistical assumptionsand screened for errorsand
outliers. If parametric assumptions are not met due to
nonnormality, transformations or nonparametric tests will be
used. Pearson correlations (or Spearman p if nonnormal) will
be used to explore the relationships between the outcome
measures and demographic characteristics and other
psychosocial factors. ANOVAs or Kruska-Wallis tests (if

https://www.researchprotocols.org/2020/10/e23716
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nonnormal) will be used to explore associations between
categorical variables and outcome measures. Linear mixed
models will be used to determine whether changes in
psychological outcomes arethe result of theinteraction between
the intervention group and time, with post-hoc tests to assess
pairwise comparisons of groups at each time point and
within-group changes over time. Linear mixed models also
allow for missing data, as they enable al participants with
baseline data to be included in the analysis. We will also
examine possible 3-way interactionswith age, sex, or ethnicity
(eg, age* group*time). Means, SDs, and Cls will be presented
with the analysis. Data will be subjected to both
intention-to-treat and per-protocol analyses. Per-protocol
analyses will include participants who report completing all
seven modules. Study results will be disseminated through
peer-reviewed journals and conferences.

Discussion

General Considerations

Through this mixed-methods study, we hope to develop acoping
skills app for young people in New Zealand aged 16-30 years
to use during and immediately following the COVID-19
pandemic and to provide preliminary evidence of its
acceptability and effectiveness at improving well-being and
other mental health outcomes. As young people of Maori and
Pacific ethnicity are already at greater risk of developing
psychological problems such as anxiety and depression, we
hope the app is particularly appealing and useful for young
peoplein these groups. Asthe app isbased on proven strategies
and techniques for improving psychological well-being, we
hope it will also be of longer-term value to its users.

Limitations of this study may include low adherence and
attrition, which we have attempted to minimize by framing the
intervention as a resource that can be completed within seven
days. Another possible limitation is that we are only assessing
self-reported user engagement. In future prototypes, we hope
to alsoinclude app analyticsto explore more objective measures
of user engagement. Lastly, as the app is tailored to New
Zedland youth aged 16-30 years, we will not be able to
generalize our findingsto people younger than 16 years or those
outside New Zealand. However, if the app is effective in
improving well-being, we hope to conduct a larger and more
definitive study in the future that includes younger participants
and those outside New Zealand.

Conclusions

Thereisapressing need for mental health professionalsto create
appropriate resources and interventions to improve well-being
and help prevent mental health deterioration due to the
COVID-19 pandemic. Our study builds on our previousresearch
and addresses the clear needsto develop amental health toolkit
to help New Zealanders cope with the COVID-19 pandemic
[66] and to develop aresourcethat is cost-effective and scalable
and that reduces mental health inequities.

We predict that use of the app will lead to maintenance of
well-being and reduced rates of anxiety and depression
throughout and immediately following the COV1D-19 pandemic.
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In the longer-term, we hope that the skills learned via the app
will also result in reduced need to access mental health services
for COVID-19—~elated issues. Economicaly, improved
well-being, reduced mental health problems, and maintenance

Serlachius et d

of usual activities are likely to result in less societal workforce
disruption and loss of productivity. This project also provides
opportunities for future research collaboration to evaluate this
scalable and evidence-based app with an international audience.
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