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Abstract

Background: The COVID-19 pandemic has highlighted the central importance of health care workers (HCWSs) menta health
and wellbeing for the successful function of the health care system. Few targeted digital tools exist to support HCWS mental
health and none appear to have been co-designed with end users.

Objective: RMHive is being developed as a mobile app to support the mental health challenges being posed by COVID-19 to
HCWs using experience-based co-design (EBCD) processes. We present the Impact Evaluation protocol for the rapid design and
delivery of the RMHive mobile app.

Methods: The Impact Evaluation will adopt a mixed-methods approach. Qualitative data from photo interviews undertaken with
HCWs exploring needs and experiences, and semi-structured interviews conducted with governance stakeholders during design
development and implementation will be integrated with quantitative user analytics data and user generated demographic and
mental health data entered into the app. Analyses will address three evaluation questions related to: (1) engagement with and use
of the mobile app; (2) implementation and integration; and (3) the quantifiable and qualitative impacts on individual mental
health. The mobile app design and development will be described using the mobile health (mHealth) evidence reporting and
assessment (MERA) guidelines. Implementation of the app will be evaluated using Normalisation Process Theory (NPT) as a
framework to analyse qualitative data combined with text and video analysis from semi-structured interviews. Menta health
impacts will be assessed using the Patient Health Questionnaire (PHQ4) total score and subscale scores for the Patient Health
Questionnaire (PHQ2) for depression and Generalised Anxiety Scale (GAD2) for anxiety. The PHQ4 will be completed at
download (baseline), then at 14 and 28 days.

Results: The anticipated use period of the app is an average of 30 days. The rapid design will occur over four months using
EBCD approaches to collect qualitative data and develop app content. The Impact Evaluation will monitor outcome data for up
to 12 weeks following the Minimal Viable Product release. The study received funding and institutional ethics approvals in
June, 2020. Outcome datais expected to be available in March, 2021 and the Impact Evaluation published mid 2021.
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Conclusions: The Impact Evaluation will examine the rapid design, development and implementation of the RMHive app and
the mental health and wellbeing outcomes for HCWs. Evaluation outcomes will provide guidance for the integration of EBCD
in rapid design and implementation processes. Outcomes will inform future development and roll out of the app
programmatically to support the mental health needs of HCWs more widely.
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Abstract

Background

The COVID-19 pandemic has highlighted the central importance of health care workers’
(HCWs) mental health and wellbeing for the successful function of the health care system.
Few targeted digital tools exist to support hospital HCWs’ mental health and none appear to
have been led and co-designed by HCWs.

Objectives

RMHive is being led and developed by HCWs as a mobile app to support the mental health
challenges being posed by COVID-19 to HCWs using experience-based co-design (EBCD)
processes. We present the Impact Evaluation protocol for the rapid design and delivery of the
RMHive mobile app.

Methods

The Impact Evaluation adopts a mixed-method design. Qualitative data from photo
interviews undertaken with up to 30 HCWs exploring needs and experiences, and semi-
structured interviews conducted with up to 30 governance stakeholders will be integrated
with qualitative and quantitative user analytics data (using Think Aloud methods) and user
generated demographic and mental health data entered into the app. Analyses will address
three evaluation questions related to: (1) engagement with and use of the mobile app; (2)
implementation and integration of the app; and (3) the quantifiable and qualitative impacts on
individual mental health outcomes. The mobile app design and development will be
described using the mobile health (mHealth) evidence reporting and assessment (mERA)
guidelines. Implementation of the app will be evaluated using Normalisation Process Theory
(NPT) as a framework to analyse qualitative data from interviews combined with text and
video analysis from semi-structured interviews using a Think Aloud approach. Mental health
impacts will be assessed using the Patient Health Questionnaire (PHQ4) total score and
subscale scores for the Patient Health Questionnaire (PHQZ2) for depression and Generalised
Anxiety Scale (GAD2) for anxiety. The PHQ4 will be completed at download (baseline),
then at 14 and 28 days.

Results

The anticipated use period of the app is an average of 30 days. The rapid design will occur
over four months using EBCD to collect qualitative data and develop app content. The
Impact Evaluation will monitor outcome data for up to 12 weeks following the Minimal

Viable Product release hospital wide for all health care workers to use. The study received
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funding and institutional ethics approvals in June, 2020. Outcome data is expected to be
available in March 2021 and the Impact Evaluation published mid-2021.

Conclusions

The Impact Evaluation will examine the rapid design, development and implementation of
the RMHive app and its impact on the mental health outcomes for HCWs. Findings from the
Impact Evaluation will provide guidance for the integration of EBCD in rapid design and
implementation processes. The Evaluation will also inform the future development and roll

out of the app to support the mental health needs of hospital based HCWs more widely.

Key words: Mental Health; Mobile Applications; COVID-19; Health Personnel; Experience-

Based Co-Design; Impact Evaluation; Digital Interventions
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Introduction

Background

The mental health and wellbeing of health care workers (HCWs) should be a major public
health priority [1] both during COVID-19 and beyond to support the successful functioning
of the health care system. HCWs, particularly nurses and doctors, experience significant
mental health challenges and these have been exacerbated through the early stages of the
COVID-19 pandemic with high rates of depression (23.2%), anxiety (22.8%) and insomnia
(38.9%) reported. [2] Similarly high rates of clinically significant anxiety (45%), depression
(38%), and post-traumatic stress disorder (19%) have been observed during and following
significant viral outbreaks and pandemics. [3] Despite the recognised impact of pandemics
on the mental health and wellbeing of HCWs, few digital solutions have been developed and
delivered to support hospital based HCWs mental health and wellbeing. A mobile app could
provide a readily available, evidence based support for stress management, mental health
and wellbeing to hospital based HCWs through the COVID-19 pandemic. By using
Experience-based Co-Design approaches, this app could deliver appropriate supports across
professional groups.

HCWs are often reluctant to seek appropriate and timely mental health support. [4]
Perceived stigma and career impact, time challenges and a work culture that values stoicism
are recognised as contributing barriers to help-seeking. [4-6] Without support, all HCWs are
at increased risk of major mental health complications. [4, 7] Targeted approaches to
maintain and improve HCW mental health are needed that can address barriers to help-
seeking and meet HCWs ‘where they are,’ and ‘according to their professional needs. A
HCW co-designed mobile app offering mental health support may have potential as a readily
accessible, cost effective, evidence based, and scalable tool to achieve these goals. [8]

The more that a mobile app can integrate the lived experiences of HCWs through the use of
co-design processes, the more likely it will respond to their needs and ideally lead to
increased uptake and engagement. While digital health interventions and mobile app
development utilise Human Centred Design principles (HCD) to meet user needs, [9] few
embed and follow an Experience-Based Co-Design (EBCD) approach. EBCD offers power
sharing and approaches that can extend HCD methods further than developing deep insights
to enable users to actively shape and be co-designers of solutions. [10] EBCD has typically

been used in healthcare quality improvement as a method for staff, patients and carers to

https://preprints.jmir.org/preprint/26168 [unpublished, peer-revi efbed preprint]



JMIR Preprints Lewiset d

collaborate on the design of solutions drawing on narrative and story-based approaches
through interview, film or other visual methods such as digital stories, coupled with
facilitated co-design using design thinking and participatory approaches. The integration of
the lived experience of end users via EBCD processes will ensure that outcomes are targeted
and co-designed with those most likely to be impacted by an issue, change to process, or an
intervention. [11, 12] EBCD provides an avenue to more deeply embed end users’
experiences as the primary driver of change processes and provides a commitment to shared
power arrangements and decision-making not currently addressed by the adoption of
Human Centred Design (HCD) principles alone.[10] The explicit utilisation of EBCD as a way
to embed lived-experience will ideally result in greater uptake of the mobile app and
increased engagement. Several digital mental health support responses for HCWs have been
developed to address the impact of COVID-19, [13] and while some are HCW led, peer
designed, and delivered, we have been unable to identify any that have been co-designed by
and for HCWs themselves. Addressing this gap may be part of what is required to improve
overall uptake, engagement and use of mobile apps by individuals. The RMHive will attempt
to do this by embedding HCWs in the design, development and implementation of a mobile
app using EBCD.

Integrating the lived experience of HCWs in the design and development of mobile apps is
important to support their mental health needs. [12] Equally important is a systematic
evaluation of the development process and outcomes that can be used to support replication
of mobile apps or digital interventions. This includes outlining the underlying theoretical
frameworks, clear overviews of the design, development, and implementation and
documentation of impact. [8, 14] Existing evaluations focus on the development and
implementation of mobile apps largely from a technological perspective but can take a more
limited evaluation of the wider contextual, organisational and individual factors that influence
uptake and impact on outcomes. [15] A broader Impact Evaluation approach allows for socio-
technical digital health perspectives to be considered in the context of intersecting factors and
causal attributions across the design, development and implementation continuum for
programmatic scaling up. [16] adaptive

This protocol describes the Impact Evaluation of the RMHive mobile app, being led by
HCWs as an EBCD intervention for HCWs with mental health needs arising from the
coronavirus pandemic. Using EBCD, HCWs from different professional groupings will be

co-design partners across all phases of research from ideation to implementation. RMHive is
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not being developed as a clinical or therapeutic tool. The Impact Evaluation will integrate
data from the design and development and the wider implementation of RMHive and lead to
the formulation of a theory of change that can explain both positive and negative impacts to

guide future delivery of the mobile app across other health services and hospital networks.

Objectives
A rapid design and development cycle will be adopted using EBCD to identify experiences
and create an app prototype within 3-4 months to support the mental health needs of hospital
based HCWs working in the COVID-19 context. The approach adopted is analogous to rapid
prototyping in design thinking, [17] through the use of rapid co-design processes. The
Impact Evaluation addresses three questions using quantitative and qualitative data that will
be collected across all stages:
1) What is HCWs’ engagement with RMHive? (including use patterns, perceptions of
content, and overall level of engagement)?
2) What contextual, socio-technical, organisational and individual features support or
hinder implementation?, and
3) What are the identifiable impacts on individual HCWs' mental health through app
adoption, implementation and use?
This protocol will describe the planned design, development and implementation of the
RMHive mobile app using EBCD. It will describe the data to be collected to inform the

Impact Evaluation and the proposed analysis plan.

Methods
Setting and locations

RMHive will undergo development, beta-testing and implementation with hospital based
HCWs across Royal Melbourne Hospital (RMH). RMH is a large tertiary referral hospital
that includes two major campuses; an acute care city campus and a second inner city campus
providing sub-acute services including aged care and which have been heavily impacted by
COVID-19. RMH is the largest provider of mental health services in Victoria with services
spanning the northern and western suburbs of Melbourne. RMH is a part of the Melbourne
Health network who in 2018/2019 Melbourne Health reported 10,000 staff and volunteers. In

2019, there were 79,799 presentations to the emergency department and 105,493 inpatient
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admissions [18]. Design, development and beta-testing will be conducted with the
emergency and cardiology departments as two settings impacted by the COVID-19
pandemic. Following completion of the beta-test phases and refinements arising from this
process, RMHive will be implemented across RMH and made available to all HCWs hospital
wide. While it is recognised that there may be context and profession specific needs that
remain unaddressed from this preliminary rapid design process, a decision was made to roll
out the app hospital wide to explore use patterns and gather feedback to inform future
iterations and refinements of the app. Ethics approval for this study has been provided by the

University of Melbourne Human Research Ethics Committee (Ethics ID #2056866.2).

Overview of the RMHive design, development and implementation
process

The project will adopt a rapid design, development, and implementation process using EBCD
to progress from HCWs needs identification and content creation through to app design and
development, and beta-testing to a minimally viable product (MVP) release. An overview of

the Design, Development and Implementation Framework is shown in Figure 1.

ADAPTIVE GOVERNANCE FRAMEWORK
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Figure 1: Planned design, development and implementation framework for RMHive
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Project and governance team

An important governance principle for the research team will be adaptiveness to ensure that
the design and implementation process is flexible enough to adjust to complex, unpredictable
changes that may occur while undertaking the research (e.g. due to emerging events
throughout the COVID-19 pandemic). An adaptive governance framework will be adopted to
support the design, development and implementation of RMHive [19]. Adaptive governance
provides a structured approach for decision making in complex and dynamic systems while
paying attention to the needs of grass roots community members. [20] Key to adaptive
governance is shared decision-making arrangements which complements the collaborative
and power-sharing goals of the EBCD approach. When applied to RMHive, adaptive
governance is being used to ensure HCWs from diverse professional backgrounds including
clinical (nurses, doctors, psychologists, primary care specialists) and non-clinical workers
(administrative staff, environmental service assistants) are continually involved in shared
decision making and feedback across all phases of research and according to changing HCW
community needs. This extends to providing mechanisms of accountability of the research

team in the EBCD processes.

RMHive app co-design and implementation will be managed by a HCW-led project team and
include HCWs in multiple project governance roles and as advisory committee members.
HCW members of the project team and advisors will be invited to participate through posters
and flyers posted in staff common rooms and drawn from critical care emergency and
cardiology units for the first rapid design phases. It is anticipated that HCWs will most
commonly be nurses and physicians as these are the two largest professional groups in the
hospital. The HCW advisory group will provide input and feedback and share decision-
making throughout the project. The adaptive governance framework supports feedback loops
that ensure HCW input is reviewed on a continuing basis with decision making shared by
HCW:s on the project team meeting every 2 weeks. The project team will be multidisciplinary
and incorporate experts in EBCD, implementation science, evaluation, applied ethics, mental
health clinical care, project governance, mental health care research and delivery, mobile app

development, digital health interventions and evaluation, and creative content production.
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Preparatory phase

Prior to commencement of the co-design work, scoping interviews were conducted during the
initial wave of COVID-19 in early 2020 with a small but diverse group of HCWs (N=6). This
was to understand the experiences and needs of HCWs in working through the pandemic.
Semi-structured interviews included scoping questions co-developed by HCWs and
researchers leading the study (available upon request). HCWs reported being overwhelmed
with written communication (guidelines, clinical directives, news reports) and expressed a
clear preference for video rather than text based information. Using these experiences, the
project team generated ideas for video-based content that reflected HCWSs’ experiences but
which also responded to their needs. These were: 1) mental preparation and coping
strategies; 2) remaining connected through hearing other experiences of working on the
frontline; and 3) having ‘time out’ / a break from the ‘dark bubble’ they were living in. The
broad content themes were pitched to HCW members of the implementation team and led to

video content to be developed within the app.

Needs analysis and understanding context

Leveraging the expertise of EBCD researchers working on the project team, HCWs selected
photo interviews (photo-elicitation) as a relevant method for understanding HCW mental
health needs and lived-experiences. We have previously shown photo elicitation to be a
relevant participatory visual method that can be successfully applied across different contexts
and research settings [21]. Photo-interview methods enable a narrative approach to
identifying needs and understanding context [21] and can assist people to articulate complex
concepts, discuss sensitive topics and provide an insight into the inner worlds of feelings,
emotions and thoughts. [22] Up to 30 HCWs from the emergency and cardiology departments
will be invited to participate in photo interviews [21]The choice for these departments was
based on the professional groups representing the largest proportion of hospital staff.

The photo interview method will involve HCWs being asked to provide the research team
with a series of 3-5 digital images produced on smartphones reflecting their experience of
COVID-19 including challenges associated with working on the frontline as well as
experiences or behaviours that are helping them to meet these challenges The images will
inform a semi-structured telephone interview to draw out key “touchpoints” related to HCWs
experiences during the pandemic and the impacts on mental health. A touchpoint is a term

used in EBCD to refer to the places, and the way that a person comes in touch with a
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particular service, or organisation, or how an issue touches them directly (e.g. the subjective
world of the person). [23] The touchpoints will be further explored in a deliberative
workshop to scope content areas to be developed within the app. The workshop discussion
will be analysed to identify one or two key touchpoints that will inform an additional co-
design workshop to be conducted by the app developers, Curve Tomorrow (explained below).
Early in the RMHive development process, a series of interviews will be conducted with a
diverse range of hospital managers and leaders within RMH (N=30) to gain insights into
existing mental health programs, systems, organisational context and services for HCWs’
mental health. It is likely that this group will be involved in initiatives for mental health and
this interview data will provide further contextual data to inform the implementation of

RMHive and its Impact Evaluation.

Content creation

Video content will be developed by a University-based video producer working with a team
of externally based creatives including film makers, animators and script writers based on the
expressed needs and specific questions posed by HCWs in the preparatory phase. This has
resulted in the creative team receiving HCW approval for four planned video series. The first
series of videos will feature health experts answering questions posed by HCWs working on
the frontline during the COVID-19 pandemic. The second series will include animated
videos developed in conjunction with Phoenix Australia, national experts in trauma informed
care, that focus on resilience and coping strategies (an issue that was raised by HCWs in the
preparatory phase scoping interviews). Series 3 will include short videos based on themes
identified by HCWs and which take a humorous tone based on HCW feedback that they
needed a mental break from the daily challenges of COVID-19. The final series will be short
films that use the audio taken from the photo interviews that address HCWs need to connect
with others and film makers will creatively reflect on their experiences. HCWs identified the
experience of discussing their work lives and challenges as cathartic and the content creation
team has engaged eight film-makers who will be asked to respond to each audio interview
with a short film in an attempt to maintain a creative dialogue between the HCWs and
creative team. Closing the communication loop, HCWs will then respond to the short film
with a written reflection. The films and responses are both planned to appear in the app.

A team of mental health clinicians will develop information about clinical support pathways

and curate existing digital and face to face mental health support services and tools to be
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included in the RMHive app. These resources will match the touchpoints identified in photo
interviews with HCWs. The goal is to provide targeted pathways for mental health support
depending on the needs of users, in a simple, private and focused way in response to need.
HCW engagement and feedback in the preparatory phase scoping interviews of the study
identified that options to self-monitor mental health would be valuable. This self-monitoring
is intended as a reflective point for individuals and to provide personalised engagement
opportunities in the app for the user.

The mental health team determined that the Kessler Psychological Distress Scale (K10), [24]
a measure of distress commonly used by general practitioners (GPs) and in mental health
settings, would be a useful tool to monitor mental health within the app. Self-monitoring
mental health using mobile apps is an established effective method to increase emotional self-
awareness. [25] Four general health and wellbeing questions will also be provided to prompt
self-reflection regarding whether they are on track or not across four domains: mood,
relationships, physical health, and productivity. In the absence of an evidence-based self-
tracking tool, the four general health questions were co-developed through consensus
discussions with the project lead (LB) and mental health stream leads (MO'D, CJ), and the
HCW advisory group. The goal was to provide a simple, self-monitoring check-in option that
could be completed as often as a user chose.

In addition to self-monitoring tools, the app will include the 4 item Patient Health
Questionnaire (PHQ4) as a measure of symptom burden, functional impairment and
disability. The PHQ4 comprises the Patient Health Questionnaire-2 (PHQ2) for depression
and the Generalised Anxiety Scale-2 (GAD2) as brief, validated subscales. [26] These
questionnaires will help to establish a baseline of HCWs mental health need (e.g. Impact
Evaluation question 1) and be used to identify any changes to this during and post app use

(e.g. Impact Evaluation question 3).

RMHive development, beta-testing and refinement

A co-design workshop will be conducted by the app developer and industry partner, Curve
Tomorrow, using Human Centred Design principles and building on the data collected from
the preparatory scoping interviews, needs analysis and content creation stages. This workshop
will lead to a clickable prototype of RMHive that will be used to gather additional user
feedback prior to the beta-test version of the app. Curve Tomorrow will gather phone

feedback from HCWs about the clickable prototype to generate the beta-test app version. The
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beta-test version will be released to one hospital unit (the Emergency Department) and
feedback from users will inform the refinements that are needed for the implementation of the
MVP for HCW use hospital wide release.

Think- Aloud interviews [27] will be conducted with a sub-sample of users through the beta-
test to inform refinements, the identification of bugs and required fixes. Think Aloud
interviews are commonly used to test new products and technologies, as simulated situations
and enable a user to think out loud their thoughts and feelings as they use the app in real time.
[28] The Think Aloud interviews will be audio and video recorded and outcomes
summarised for beta test changes and reported in the Impact Evaluation. Key themes related
to usability, and perception of content will be explored. An opt-in process to participate in

Think Aloud interviews will be employed.

App architecture

RMHive will be designed to be a stand-alone app and will not be integrated into existing data
repositories, human resource records or electronic medical records. The RMHive app will be
developed using the Ionic app development framework with a Rails backend and will
function on iOS and Android operating systems. Hosting will be via the secure cloud
application platform Heroku. Data entered within the app will be anonymous to the research
team and only de-identified data will be provided to the research team for analysis. In the
Terms of Use, app users will be asked to provide consent for the research team to make
contact for Think Aloud interviews and the impact evaluation data collection. It is planned
that RMHive will be incorporated as a standalone resource into the wellbeing programs and
policy response at RMH as one of a suite of support options for HCWs. Industry best
practice standards for Personal Health Information and Data Security will be followed. Data
will be kept secure using industry-standard encryption over the wire and at rest. Regulations
to host data in Australia will be followed and data security measures will comply with the
Open Web Application Security Project Healthcare guidelines, Australian Privacy Act, ISO
AS/NZ 27001, ISO AS/NZ 27017, ISO AS/NZ 27018 and SOC2. The outcome paper will
present a more detailed architecture in accordance with guidelines for reporting of health

interventions using mobile phones. [29]

Implementation
The RMHive app will be implemented for HCW use hospital wide. An implementation
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strategy will be developed to guide the wider hospital release and the effectiveness of this
strategy in supporting engagement, adoption, integration, and future sustainability of the app
into individual work and organisational culture will be reported on in the Impact Evaluation.
A twelve-week Impact Evaluation period has been set following the release of the MVP to
assess the uptake, engagement, use patterns, and impacts on mental health. This includes an
assessment of the implementation enablers and challenges, and integration of data from

design and development stages that will inform the three Impact Evaluation questions.

Participants and eligibility

HCWs in emergency and cardiology will participate in the preparatory phase and adaptive
governance structures and frameworks, and the planned design and development processes.
Up to 30 HCWs will provide photo-interview data and take part in deliberative workshops
(including subsequent developer conducted co-design workshops) and up to 15 HCWs will
participate in Think Aloud interviews to inform the beta-test. Governance interviews will be
completed by up to 30 managers and leaders through the hospital. For wider release and
implementation, all HCWs at RMH will be able to access the app and download it for use.
Users will be provided an access code. In terms of understanding use and engagement with
the app, 20% of HCWs who use the app for at least 7 to 30 days will be invited to participate
in a Think Aloud interview. For the identification of mental health need and impacts of the

app use on HCWs mental health, only data collected from the MVP stage will be included.

Sample size

Up to 10 000 HCWs at RMH will have access to the RMHive app. Our sample size for app
users is calculated on an anticipated minimum rate of 10% of total staff downloading
RMHive (n=1000). Of this, 50% may go on to use the app (n=500) and of this, a further 50%
are anticipated to cease using the app within the first five days (n=250). Of the 250 remaining
users beyond five days, an additional 30% are anticipated to continue using the app for 7 days
or more (n=175) and a further 50% are likely to use the app for the full 30 day use period is
expected (n=87). These figures are based on download and use patterns reported in other

health related mobile apps. [30]
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Harms

As the RMHive app development process will involve discussions and content about mental
health and work challenges, there may be some risks to participant wellbeing. A protocolised
participant distress response has been developed to support the needs of participants, and
study communications will provide avenues to national and institutional support services.
While RMHive is being developed to support HCW mental health, the MVP is not a clinical
or triaging tool, and will not be developed to treat clinically determined symptoms of mental
illness for this stage. Participants will be informed of this and will be encouraged both within
the app and in study communications to seek further professional help if they feel their
mental health and wellbeing needs warrant it. Some of the messages and advice within the
app will be tailored to mental health screening outcomes (PHQ2 and GAD2) and provide
directions to seek assistance where this is warranted. Recommended actions for K10 results
for self-monitoring will be included to guide access to professional support services. Support
information will be made available in study communications through the research and

development process and within the app.

Impact Evaluation procedure

Conceptual framework

The RMHive development process will use EBCD concepts to embed the lived experience of
HCWs within the app content and features, and adaptive governance frameworks to share
power arrangements and decision-making in the co-design and implementation. This means
that HCWs are embedded at all stages and processes. It is anticipated that the integration of
HCW perspectives using an EBCD and adaptive governance approach will increase the
engagement and ongoing use of the RMHive app and subsequently lead to sustainability for
organisational use. Additionally, developmental processes that seek to engage and understand
organisational governance efforts will increase the ability for RMHive to be presented as a
key component of the health and wellbeing strategy across the organisation. The success of
this integration and support from governance stakeholders will be evaluated with attention to

the adaptive governance framework underpinning the research collaboration. [19]

Impact Evaluation questions
The three Impact Evaluation questions are outlined again in Table 1 alongside the data

sources to inform these questions, and the reporting or analytical framework proposed to
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answer the question. Further explanation of the planned analyses for data sources are then

described.
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Table 1. Impact Evaluation questions, data sources and planned analysis

Impact Evaluation

question

Data sources

Analytical Focus and/or Framework

1) What is HCWs’
engagement with
RMHive? (including
use patterns,
perceptions of
content, and

overall level of

Change log from beta-test to
Minimally ~ Viable  Product
(MVP).

User demographics and mental
health  baseline = measures
(PHQ4, PHQ2, GAD2, K10

self-monitoring and general

- Descriptive  overview of  beta-test
engagement and content changes.

- Descriptive statistics on user
demographics (age, gender, profession),
mental health baseline scores and
averages, K10 first completion averages.

- Number of app downloads, use patterns,

socio-technical,

organisational and
individual features
support or hinder

implementation?

engagement)? health self-tracking content accessed. Patterns of content
questionnaires). engaged with, number of videos watched,
App analytics data (bounce time spent on content (where possible).
rates and patterns of wuse |- Thematic analysis of Think Aloud
including total time using, and interviews text content examining (a)
content use). user perceptions of the app and content;
Qualitative Think Aloud semi- and, (b) video analysis for app usability
structured interview text and and feature engagement (attention to
video data from beta-test and facial gestures, body language and user
implementation phase. workflow). This data will be considered
against the touchpoints identified in the
photo-interviews and deliberative
workshops to evaluate the question of
whether the app meets HCWs needs.
2) What contextual, Qualitative governance | - Normalisation Process Theory using the

interview data with leaders in
the hospital setting.

Touchpoints that emerged from
the  photo-interviews  and
deliberative workshops during
design and development that
were related to contextual,
socio-technical, organisational

and individual barriers and

four NPT constructs to code interview,
mapping and brief survey data according
to: coherence (understanding of the
problem — how people make sense of
HCW mental health needs and wellbeing,
and the role of a mobile app in providing
support), cognitive participation

(engagement — how is the new

technology driven forward, who buys in
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Impact Evaluation | Data sources Analytical Focus and/or Framework
question
facilitators for implementation. to this and how is practice sustained),
Review of available mental collective action (integration of new
health and wellbeing programs technology, skill-set fit, integration of
at the hospital. new technology, what work is done to
Qualitative Think Aloud semi- operationalise and contextually execute
structured interview text and new  technology) and  reflexive
video analysis. monitoring (how do groups and
Web-based implementation individuals start to assess whether new
survey of team leaders, approach or practice is working and what
managers and other appropriate reconfigurations are undertaken by them
staff distributed via hospital to embed change).
contacts. - Identification of themes at the different
levels in qualitative interview data and
deliberative workshop related to what
supports or hinders app implementation
and integration, these will also be
mapped to NPT where appropriate.

- Summary findings from brief survey of
managers and team leaders regarding the
implementation of the mobile app.

3) What are the User demographics and mental | - Age, gender, professional role where
identifiable impacts health post app use measures available. Pre PHQ2, GAD?2 and overall
on individual for depression, anxiety and PHQ4 scores compared with post app use
HCW’s mental overall PHQ4 mental health. scores (defined as 30 days or last mental
health through app Self-monitoring data using K10 health entry on screening questionnaires).
adoption, for psychological distress - K10 self-monitoring scores first time of
implementation General health self-tracking app use and last user completion.
and use? questions: physical activity, | - First and last entry of self-tracking
relationships, productivity and general health questions.
wellbeing. - Case studies of patterns for K10 and the
four general questions will be possible
for further exploration of user mental
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Impact Evaluation

question

Data sources

Analytical Focus and/or Framework

health patterns over time if relevant.
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Data analysis plan

Use patterns (Impact Evaluation question 1 and 3)

Participation rates (e.g. total app downloads and bounce rates) and demographic summaries
of age, gender and profession will be provided using descriptive statistics. User analytics will
be described in terms of time using the app; engagement with video content (yes or no
responses to whether content was helpful or not); frequency of accessing individual elements
of the app; time spent watching video content; links to mental health support services; and
number of uses within the evaluation period. The presentation of the technological aspect of
RMHive development and implementation will follow the mobile health (mHealth) evidence
reporting and assessment (mERA) reporting guidelines. [29] The user analytics overview is

presented in supplementary Table 1.

Engagement with the app, perceptions of content and meeting
mental health needs (Impact Evaluation question 1)

The photo interview and deliberative workshop text will be thematically analysed using
Braun and Clarke’s approach, a theoretically flexible analysis method for qualitative data that
draws out common patterns from the data that relate to the research question/s. [31] This will
enable themes related to mental health need from the needs analysis to be noted and
considered against themes that may emerge from the discussion of use and content in the
Think Aloud interviews through the beta-test and implementation of the MVP. Video
analysis will examine body language, facial expressions and discomfort or comfort in use of
the app to explore engagement with the app. Voice tone will be considered for user

engagement.

Contextual, socio-technical, organisational and individual factors
affecting implementation (Impact Evaluation question 2)

The dynamic influence of contextual, socio-technical organisational and individual factors
and their impact on the implementation of and engagement with RMHive will be assessed by
using Normalisation Process Theory (NPT) [32] and the mERA reporting guidelines. [29]
NPT is an implementation science theoretical framework that is used to evaluate the success
of implementation through a focus on actions rather than beliefs or intentions. [32] NPT is
comprised of 4 key constructs: Coherence which relates to the level of understanding people

have about an intervention and the ways they make sense of new practices or technologies;
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Cognitive Participation describing the level of engagement and commitment people have to
an intervention and ways they start to embed or sustain a new practice or technology;
Collective Action that explores how well an intervention integrates with an organisation’s
goals and activities, socio-technical workflows and compatibility with existing practices; and
Reflexive Monitoring that relates to engagement in the appraisal and monitoring of the
intervention and outcomes, including the extent to which individuals and groups reconfigure
their practice to sustain new practices or technologies [33] The NPT framework will be
applied specifically to governance interview content, the brief implementation survey and to
assess the implementation strategies developed for MVP release. If there are relevant
contextual or organisational themes identified from photo-interviews and the beta-test phase
Think Aloud interviews, these will be coded to the NPT constructs also to support this
analysis. Implementation leads (managers, team leaders and HCW members of the project
team) will be provided with a link to an online based survey to identify awareness of
RMHive, use and any notable barriers or challenges that have been experienced. The
facilitators and barriers of RMHive uptake will be examined at an individual level through
engagement with app users, and at an institutional level through ongoing governance
interviews with respondents in management roles within RMH and the broader socio-cultural

context. mERA will be used to describe further technical implementation. [29]

Impacts on mental health (Impact Evaluation question 3)

The Impact Evaluation will examine the profile of HCWs using RMHive, how RMHive is
being used by HCWs through user analytics, and how the self-reported mental health of
HCWs changes over the evaluation period.

On using the app for the first time, RMHive users will be prompted to establish a user profile
and enter baseline data including the PHQ 4 including the PHQ2 and GAD?2 subscales. The
RMHive app will capture broad demographics including age range; gender; whether the
person is in a leadership position, and broad professional group (allied health; medical;
nursing; administrative; environmental services; other). Additionally, users will be prompted
to enter subjective general health ratings of their mood; physical health; productivity; and
relationships on a 3 point scale (on track; neutral; not on track). Descriptive statistics will be
used to summarise socio-demographic and professional characteristics of participants, mental
health responses, and subjective ratings collected at baseline and last completed measure.

For continuous data with a skewed distribution, medians and quartiles will be used instead.
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The PHQ4 [26] will be the primary study outcome as an indicator of symptom burden,
functional impairment and disability and RMHive users will be prompted to complete the
PHQ4 at baseline, day 14 and day 28. The PHQ4 consists of the 2 item Generalized Anxiety
Disorder scale (GADZ2) anxiety subscale and the 2 item Patient Health Questionnaire (PHQ2)
depression subscale. The PHQ2 assesses the presence of symptoms of depression over the
last two weeks using a four-point Likert scale (0=Not at all, 1=Several days, 2=More than
half the days, 3=Nearly every day). Total scores are calculated by summing the two items,
and range between zero and 6. The GAD2 assesses the presence of generalised anxiety
symptoms over the past two weeks using a four-point Likert scale (0=Not at all, 1=Several
days, 2=More than half the days, 3=Nearly every day). GAD2 has been determined to also
indicate post-traumatic stress. Scores above 3 on each subscale will indicate symptoms of
depression or anxiety [26, 34, 35]. The two subscales results will be reported individually,
and then summed to generate a PHQ4 score which can range from 0 to 12, with higher scores
indicating an increased likelihood of underlying depressive or anxiety disorder.

Users will be provided with access to the 10 standard item Kessler Psychological Distress
Scale (K10) for self-monitoring upon completing their profile in the RMHive app.
Respondents are asked to indicate how often in the past four weeks they have experienced
certain symptoms (e.g., nervousness, hopelessness, fatigue, agitation, and depressed mood),
using a five-point Likert scale (where 1=‘not at all’ and 5="all the time’). The total K10 score
is the sum of the 10 items, ranging from 10 to 50, where higher K10 scores indicate greater
higher psychological distress. If one item on the K10 is missing a response, the missing
values will be substituted with the mean response of the completed items, otherwise the total
score will be coded as missing. Users will be able to self-monitor their emotional state at any
time and will receive reminder prompts on day 2, day 5 and then weekly through app use.
Completion of the K10 will be optional throughout the study and users will be asked about
the benefits or otherwise of having access to the K10 for self-monitoring in Think Aloud
interviews for the wider release. K10 results will be reported using first and last completion
of the measure by users. Sub-analyses will be explored based on developing user case studies
to examine over time outcomes and self-monitoring trajectories.

Primary analysis will involve repeated measures ANCOVA of the PHQ4 and subscale scores
from baseline to day 14 and day 28. For users where there is only baseline data, this will be
used to inform the question of overall mental health need of HCWs. For users who enter data
at baseline, and again at both or either day 14 and day 28 these time points will be reported as

baseline, middle and post use. For users with only two completed PHQ4 scores these will be
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reported as pre and post. Analysis will progress will existing data at each time point. For the
secondary analysis, linear regression will be used to estimate the difference in mean change

from baseline in the mean K10 emotional state tracking and last use of K10.

Data handling

De-identified data with unique record identifiers for each participant will be extracted from
the data collection system in the form of comma-separated value (CSV) data files. All
research data will be stored in a de-identified format and will only be accessible to named
research team members involved in the analysis process approved by ethics. Data transfers
from the app to the evaluation team will be conducted weekly through the beta-test and
following the MVP release as CSV files. The project manager will then download the CSV
data files. The project manager will then save the dummy-coded files to the central password-
protected University system where they will be stored securely and backed up regularly.
Aggregate user analytics will be extracted using Firebase and queries analysed through
Google Analytics and exported to CSV files for reporting and analysis. The data manager
will then import the CSV files into Stata 15 [36] for data processing and statistical analysis.
Data will be checked to identify and where possible resolve errors prior to analyses being
conducted. Steps will include labelling the variables and values, creating composite variables
and creating the total scores according to the instrument’s guidelines. Datasets will be merged
using the unique identifier (UID) generated for each participant. De-identified data will be
stored on password protected university servers with access limited to the research team for
future use in accordance with the National Statement on Ethical Conduct in Human Research.

[37]

Results

The RMHive program of work received funding in June 2020 and institutional ethics
approval on the 9™ of June, 2020. Governance structures and committees were implemented
in June and data collection commenced in July. The Impact Evaluation will continue from
design, development and implementation up to mid-February 2021. It is anticipated that

study outcomes will be published mid-2021.
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Discussion

The adverse impact of pandemics on the mental health of HCWs has been well established [2,
3] and prior research has established that mental health supports that address the needs of
HCWs are required. [13] To date, the majority of mental health support tools for HCWs
addressing pandemics have not incorporated the lived-experience of end users in their
development or implementation. [13] This may be a reason for the limited uptake and
engagement with mobile apps. Mental health support tools developed and deployed in a
compressed timeframe and without an understanding of the lived experience of HCWs and
their mental health needs carry an increased risk of not being delivered in a format that is
readily accessible, desired, or ultimately, used by HCWs. RMHive seeks to address these
risks by using EBCD to support clinicians and researchers working together in a process of
shared decision making and co-design leading to an app that centres the lived experience of
HCWs as a basis for responding to their mental health needs. [10] In doing so, this extends
the HCD approach further to ensure active co-design by people with lived-experience and
shared power.

The RMHive app is further supported by an Impact Evaluation that will provide critical
insights into the contextual, socio-technical, organisational and individual factors that
contribute to its implementation, engagement, and use. The Impact Evaluation [38] will
expand current digital health frameworks by providing new insights into how EBCD
processes inform the design, development and implementation of an app directed toward
addressing HCW mental health needs. In keeping with the Impact Evaluation method, a
theory of change will be produced from the evaluation to inform the future roll out and wider
use of the app as a possible mental health and wellbeing intervention or support program. The
impact of RMHive on HCW mental health outcomes will also be assessed. It is recognised
that in this evaluation we are only focusing on near impacts of the RMHive app within the
implementation context, and it is possible that the evaluation timeframe may not be sufficient
for longer-term individual and organisational level changes to be observed.

To our knowledge, RMHive is the first mobile-app developed using EBCD to support the
mental health of HCWs in response to a pandemic. It is hoped that RMHive will be a valuable
support through the COVID-19 pandemic for HCWs who are experiencing increased
challenges to their mental health and wellbeing. The Impact Evaluation outcomes will
provide a valuable addition to local and international efforts to support HCWs mental health

through the deployment of digital mental health tools that can be rapidly co-designed and
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scaled in response to major events such as a global pandemic.

https://preprints.jmir.org/preprint/26168 [unpublished, peer-rev%ﬁled preprint]



JMIR Preprints Lewiset d

Acknowledgements

The authors would like to acknowledge Ms Roxanne Kritharidis and Ms Maria Potiriadis for
providing research support to this study. The COVID Digital Asset (COVIDDA) program of
work encompasses the RMHive app and is supported by a healthcare worker advisory group
and an implementation group comprised of stream leads and health care worker
representatives from the hospital. Additional support was provided by the Executive Steering

Committee and the Digital & Mental Health Advisory Group.

Funding source

This research was funded by a grant from the Australian Government Department of Health,
the Peter Doherty Philanthropic Advisory Group, Royal Melbourne Hospital and The
University of Melbourne. The funders had no input into the preparation of this manuscript

and will not be involved in analyses for its outcomes.

Conflicts of interest

No conflicts of interest have been identified.

https://preprints.jmir.org/preprint/26168 [unpublished, peer-rev%ﬁ/ed preprint]



JMIR Preprints

Abbreviations
COVIDDA COVID Digital Asset
CSV comma-separated value
EBCD experience-based co-design
GAD?2 Generalised Anxiety Scale 2 item
HCD Human Centred Design
HCWs Health Care Worker
K10 Kessler Psychological Distress Scale
mERA mobile health (mHealth) evidence reporting and assessment
MVP minimally viable product
NPT Normalisation Process Theory
PHQ4 Patient Health Questionnaire 4 item
PHQ2 Patient Health Questionnaire 2 item
RMH Royal Melbourne Hospital
UID unique identifier

https://preprints.jmir.org/preprint/26168

Lewiset d

[unpublished, peer-rev%@/ed preprint]



JMIR Preprints Lewiset d

References

1. Salazar de Pablo G, Vaquerizo-Serrano J, Catalan A, Arango C, Moreno C, Ferre F, et al.
Impact of coronavirus syndromes on physical and mental health of health care workers:
Systematic review and meta-analysis. J Affect Disord. 2020 Oct 1;275:48-57. PMID:
32658823. doi: 10.1016/j.jad.2020.06.022.

2. Pappa S, Ntella V, Giannakas T, Giannakoulis VG, Papoutsi E, Katsaounou P. Prevalence
of depression, anxiety, and insomnia among healthcare workers during the COVID-19
pandemic: A systematic review and meta-analysis. Brain Behav Immun. 2020 Aug;88:901-7.
PMID: 32437915. doi: 10.1016/j.bbi.2020.05.026.

3. Ricci-Cabello I, Gangannagaripalli J, Mounce LTA, Valderas JM. ldentifying Factors
Leading to Harm in English General Practices: A Mixed-Methods Study Based on Patient
Experiences Integrating Structural Equation Modeling and Qualitative Content Analysis. J
Patient Saf. 2020 Mar 13. PMID: 32175959. doi: 10.1097/PTS.0000000000000669.

4, Petrie K, Crawford J, Baker STE, Dean K, Robinson J, Veness BG, et al. Interventions to
reduce symptoms of common mental disorders and suicidal ideation in physicians: a
systematic review and meta-analysis. The Lancet Psychiatry. 2019 2019/03/01/;6(3):225-34.
doi: https://doi.org/10.1016/52215-0366(18)30509-1.

5. Clough BA, March S, Leane S, Ireland MJ. What prevents doctors from seeking help
for stress and burnout? A mixed-methods investigation among metropolitan and regional-
based australian doctors. J Clin Psychol. 2019 Mar;75(3):418-32. PMID: 30431644. doi:
10.1002/jclp.22707.

6. Jones N, Whybrow D, Coetzee R. UK military doctors; stigma, mental health and help-
seeking: a comparative cohort study. J R Army Med Corps. 2018 Aug;164(4):259-66. PMID:
29523754. doi: 10.1136/jramc-2018-000928.

7. Milner AJ, Maheen H, Bismark MM, Spittal MJ. Suicide by health professionals: a
retrospective mortality study in Australia, 2001-2012. 2016;205(6):260-5. doi:
10.5694/mja15.01044.

8. Lagan S, Aquino P, Emerson MR, Fortuna K, Walker R, Torous J. Actionable health app
evaluation: translating expert frameworks into objective metrics. NPJ Digit Med. 2020;3:100.
PMID: 32821855. doi: 10.1038/s41746-020-00312-4.

9. Giacomin J. What Is Human Centred Design? The Design Journal. 2014
2014/12/01;17(4):606-23. doi: 10.2752/175630614X14056185480186.

10. van der Bijl-Brouwer M, Dorst K. Advancing the strategic impact of human-centred
design. Design Studies. 2017 2017/11/01/;53:1-23. doi:
https://doi.org/10.1016/j.destud.2017.06.003.

11. Donetto S, Pierri P, Tsianakas V, Robert G. Experience-based Co-design and
Healthcare Improvement: Realizing Participatory Design in the Public Sector. The Design
Journal. 2015 2015/06/01;18(2):227-48. doi: 10.2752/175630615X14212498964312.

https://preprints.jmir.org/preprint/26168 [unpublished, peer- reviéfied preprint]



JMIR Preprints Lewiset d

12. Palmer VJ, Chondros P, Piper D, Callander R, Weavell W, Godbee K, et al. The CORE
study protocol: a stepped wedge cluster randomised controlled trial to test a co-design
technique to optimise psychosocial recovery outcomes for people affected by mental illness
in the community mental health setting. BMJ open. 2015;5(3):e006688. doi:
10.1136/bmjopen-2014-006688.

13. Drissi N, Ouhbi S, Marques G, de la Torre Diez |, Ghogho M, Janati Idrissi MA. A
Systematic Literature Review on e-Mental Health Solutions to Assist Health Care Workers
During COVID-19. Telemedicine and e-Health. 2020. doi: 10.1089/tm;j.2020.0287.

14. Van Ameringen M, Turna J, Khalesi Z, Pullia K, Patterson B. There is an app for that!
The current state of mobile applications (apps) for DSM-5 obsessive-compulsive disorder,
posttraumatic stress disorder, anxiety and mood disorders. Depression and Anxiety.
2017;34(6):526-39. doi: 10.1002/da.22657.

15. Moshi MR, Tooher R, Merlin T. Suitability of current evaluation frameworks for use in
the health technology assessment of mobile medical applications: a systematic review.
International Journal of Technology Assessment in Health Care. 2018;34(5):464-75. doi:
10.1017/5026646231800051X.

16. White H. A Contribution to Current Debates in Impact Evaluation. Evaluation.
2010;16(2):153-64. doi: 10.1177/1356389010361562.

17. Chasanidou D, Gasparini AA, Lee E, editors. Design Thinking Methods and Tools for
Innovation. 2015; Cham: Springer International Publishing. ISBN:978-3-319-20885-5

18. Melbourne Health. 2018/19 Annual Report. Melbourne, Victoria. Melbourne Health.
2019.

19. Chaffin BC, Gosnell H, A CB. A decade of adaptive governance scholarship: synthesis
and future directions. Ecology and Society. 2014;19(3):56. doi: 10.5751/ES-06824-190356.

20. Janssen M, van der Voort H. Agile and adaptive governance in crisis response:
Lessons from the COVID-19 pandemic. International Journal of Information Management.
2020 2020/12/01/;55:1-7. doi: 10.1016/j.ijinfomgt.2020.102180.

21. Glaw X, Inder K, Kable A, Hazelton M. Visual Methodologies in Qualitative Research:
Autophotography and Photo Elicitation Applied to Mental Health Research. International
Journal of Qualitative Methods. 2017 2017/12/01;16(1):1-8. doi:
10.1177/1609406917748215.

22. Palmer VJ, Furler J. A room with a view: a metaphor analysis of Viethamese women'’s
representations of living with depression using photo elicitation. Visual Studies. 2018
2018/07/03;33(3):251-63. doi: 10.1080/1472586X.2018.1525309.

23. Bate P, Robert G. Experience-based design: from redesigning the system around the
patient to co-designing services with the patient. Qual Saf Health Care. 2006 Oct;15(5):307-
10. PMID: 17074863. doi: 10.1136/gshc.2005.016527.

https://preprints.jmir.org/preprint/26168 [unpublished, peer- revidived preprint]



JMIR Preprints Lewiset d

24. Kessler RC, Barker PR, Colpe LJ, Epstein JF, Gfroerer JC, Hiripi E, et al. Screening for
serious mental illness in the general population. Arch Gen Psychiatry. 2003 Feb;60(2):184-9.
PMID: 12578436. doi: 10.1001/archpsyc.60.2.184.

25. Kauer SD, Reid SC, Crooke AHD, Khor A, Hearps SJC, Jorm AF, et al. Self-monitoring
using mobile phones in the early stages of adolescent depression: randomized controlled
trial. Journal of Medical Internet Research. 2012;14(3):e67. PMID: 22732135. doi:
10.2196/jmir.1858.

26. Kroenke K, Spitzer RL, Williams JB, Lowe B. An ultra-brief screening scale for anxiety
and depression: the PHQ-4. Psychosomatics. 2009 Nov-Dec;50(6):613-21. PMID: 19996233.
doi: 10.1176/appi.psy.50.6.613.

27. Ericsson KA, Simon HA. Protocol analysis: Verbal reports as data. Cambridge,
Massachusetts, United States: The MIT Press; 1984. ISBN: 9780262050470.

28. Yen P-Y, Bakken S. Review of health information technology usability study
methodologies. Journal of the American Medical Informatics Association. 2011;19(3):413-
22. doi: 10.1136/amiajnl-2010-000020.

29. Agarwal S, LeFevre AE, Lee J, L'Engle K, Mehl G, Sinha C, et al. Guidelines for reporting
of health interventions using mobile phones: mobile health (mHealth) evidence reporting
and assessment (mERA) checklist. BMJ. 2016 Mar 17;352:i1174. PMID: 26988021. doi:
10.1136/bm;.i1174.

30. Bauer M, Glenn T, Geddes J, Gitlin M, Grof P, Kessing LV, et al. Smartphones in mental
health: a critical review of background issues, current status and future concerns. Int J
Bipolar Disord. 2020 Jan 10;8(1):1-19. PMID: 31919635. doi: 10.1186/540345-019-0164-x.

31. Braun V, Clarke V. Using thematic analysis in psychology. Qualitative Research in
Psychology. 2006 2006/01/01;3(2):77-101. doi: 10.1191/1478088706qp0630a.

32. May CR, Cummings A, Girling M, Bracher M, Mair FS, May CM, et al. Using
Normalization Process Theory in feasibility studies and process evaluations of complex

healthcare interventions: a systematic review. Implementation Science. 2018
2018/06/07;13(80):1-27. doi: 10.1186/s13012-018-0758-1.

33. May CR, Finch T, Ballini L, MacFarlane A, Mair F, Murray E, et al. Evaluating complex
interventions and health technologies using normalization process theory: development of a
simplified approach and web-enabled toolkit. BMC Health Services Research. 2011
2011/09/30;11(245):1-11. doi: 10.1186/1472-6963-11-245.

34. Kroenke K, Spitzer RL, Williams JB, Monahan PO, Lowe B. Anxiety disorders in primary
care: prevalence, impairment, comorbidity, and detection. Ann Intern Med. 2007 Mar
6;146(5):317-25. PMID: 17339617. doi: 10.7326/0003-4819-146-5-200703060-00004.

35. Kroenke K, Spitzer RL, Williams JBW. The Patient Health Questionnaire-2: Validity of a
Two-Item Depression Screener. 2003;41(11):1284-92. PMID: 00005650-200311000-00008.
doi: 10.1097/01.MIr.0000093487.78664.3c.

https://preprints.jmir.org/preprint/26168 [unpublished, peer- revidiied preprint]



JMIR Preprints Lewiset d

36. StataCorp. Stata Statistical Software: Release 15. . College Station, TX: StataCorp LLC.;
2017.

37. National Health and Medical Research Council, Australian Research Council,
Universities Australia. National Statement on Ethical Conduct in Human Research. Canberra:
Commonwealth of Australia, 2007 (updated 2018).

38. Bamberger M. Introduction to Mixed Methods in Impact Evaluation. Impact
Evaluation Notes. 2012;3:1-38.

https://preprints.jmir.org/preprint/26168 [unpublished, peer- revielled preprint]



JMIR Preprints Lewiset d

Supplementary Files

https://preprints.jmir.org/preprint/26168 [unpublished, peer-reviewed preprint]



JMIR Preprints Lewiset d

Figures

https://preprints.jmir.org/preprint/26168 [unpublished, peer-reviewed preprint]



JMIR Preprints Lewiset d

Planned design, development and implementation framework for RMHive.

ADAFTIVE GOVERNANCE FRAMEWORK

Iz m |
I © x|
I . PREFARATIOMN o
1 v 01 el
I w Scoping interviews 2
o e e iy
| 1 J i m |
| LS DEVELOPMEMT =y I
| Photo nterviews m |
with healthcare |
| o~ Hespital wide a wiorhers, & W
| L implementation for all Y deliberative . -
vl healthcare workers workshap, co-design |
| =L Impact evaluation by opp developer, L [
ready. mental health care m
| e pathways, o |
I i videos I
LLI
I w 02 o~ |
| < <3
| L PROTOTYPE & BETA TEST i [
=~ -
| & Think Aboud interviews m |
I w with healthcare |
I (=% workers. General user —t
e feedback. I
= nigl!
I <
I ADAPTIVE GOVERMANCE FREAMEWOREK ]

https://preprints.,jmir.org/preprint/26168 [unpublished, peer-reviewed preprint]



JMIR Preprints Lewiset d

Multimedia Appendixes

https://preprints.jmir.org/preprint/26168 [unpublished, peer-reviewed preprint]



JMIR Preprints Lewiset d

Supplementary Table 1. Overview of user analytics plan.
URL.: https://asset.jmir.pub/assets/87f06e64bf 29c80e52e9a9ae9901d025.docx

https://preprints.jmir.org/preprint/26168 [unpublished, peer-reviewed preprint]


http://www.tcpdf.org

	Table of Contents
	Original Manuscript
	Supplementary Files
	Figures
	Figure 1

	Multimedia Appendixes
	Multimedia Appendix 1



