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Abstract

Background Most studies do not produce their intended outcomes on time or within budget. However, it is chal-
lenging to identify the facilitators and barriers to successful study management when the “behind the scenes action”
of especially digitally enabled health research studies are akin to a black box. Therefore, it is necessary to explore
first-hand experience of the facilitators and barriers to managing digitally enabled health studies. The goal of such
studies is to produce new knowledge and/or develop tools that can be translated to real-world benefits for the health
and care sector, individuals, and other stakeholders. These studies now exist in a time that encourages collabora-

tive research activities with interdisciplinary research partnerships, industry collaboration, end-user involvement

and insights for policy. These expectations require teams with different work cultures, methodologies, technologies,
and approaches to work together, resulting in significant benefits but also challenges.

Objectives To explore the relationship between the dynamics and needs of research teams and the technology used
to manage digitally enabled studies through the experience of those who worked on such studies.

Methods We used an interpretive phenomenological approach to explore research team members’ experiences
and perceptions of study management in the field of digitally enabled health research. We interviewed 15 research
team members from eight studies. A semi-structured interview guide was used to explore concepts related to study
activity management, team dynamics, resources and technologies used to manage research activities, and reflections
of personal experiences. An adductive thematic analysis was performed on the transcripts.

Results Five main themes were identified: 1) Project Team, 2) Study management, which included management
technologies, 3) Study plan, 4) Intervention, 5) Participants. This paper focuses on the first two main themes. Sub-
themes included: Roles and responsibilities, Methods, Changes, Challenges and solutions and Expectations vs.

reality. Sub-themes were applicable to all main themes. Therefore, results were presented as knowledge gained

from the interaction between sub-themes within each theme, i.e. referred to as ‘comprehensive insights”in the results
section of this paper.
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Conclusion This interview study provides new knowledge about the realities of working in collaborative, digitally
enabled health research studies and demonstrates several opportunities for improved understanding of study
management. More realistic and thorough understanding of the complex system in which digitally enabled health
research exists can be applied to better prepare experienced researchers and newly graduated students entering
the field, as well as improve existing strategies for management.

Highlights
1. Research team members with developed skills from other fields can add value to research projects by contributing
relevant yet different perspectives and solutions, regardless of a lack of experience in digitally enabled health studies.

2. Working together while having different approaches to science, e.g. building knowledge subjectively via experience
(constructivism) vs. gaining knowledge objectively via observation and structured study (positivism), requires us all

approaches to keep pace and relevance.

Interdisciplinary

to understand the purpose of each approach and openly acknowledge one another’s contributions.

3. Researchers are eternal learners — given the speed of technology development and work cultures of collaborat-
ing non-scientific research-based partners, we need to expand our knowledge of methodologies and research

4.The use of study management technologies was largely unplanned. Research team members chose and used sys-
tems and programs that they were familiar with and available at the time.

5.The multitude of study management technologies mentioned were individually focused on a study stage or task,
largely siloed, and subsequently challenging for collaborative tasks.

Keywords Collaborative research activities, Digital health, Intervention, Study management, Methodologies,

Introduction

There is a lack of transparency in research report-
ing about the resources, time and funds used for health
research. What little we do know about the current way
of performing clinical trials, such as pharmaceutical
studies, is that almost 80% are delayed, and more than
two-thirds do not reach participant recruitment goals
[1]. However, digitally enabled health studies have the
resources and potential to overcome some of the tradi-
tional barriers that drug and bio-medical studies face. In
their article about how to improve clinical trials, Michael
Christel highlights the potential of digital health to imple-
ment “process improvements” such as digital recruitment
strategies, remote and virtual data gathering, or main-
taining project team engagement and participant support
services [2]. Other literature focuses on evaluating the
objective factors for success and failure of a project based
on the traditional outcomes of time, cost, and productiv-
ity [3]. Very few include subjective factors as project team
member experiences. However, these are mainly evalua-
tions of information communication technology (ICT)
for use in the healthcare sector, not in research project
management [4]. Therefore, there is limited evidence
about what goes on behind the scenes of real-world stud-
ies. This makes it difficult to determine how to make
digital and health research faster, more effective, safer,
and more relevant for patients and other end-users. So,
what affects the progress and outcomes of a digital health

intervention project? Is it the resources or technologies
we use? Or, how we use them? Our professional skills?
This is what we aimed to explore in the presented study.

Layers of digital health intervention research

Digitally enabled health interventions

In this paper, we include in the definition of digitally ena-
bled health interventions both interventions that use dig-
ital tools to administer or manage the study and/or digital
tools as part of the intervention itself. Digitally enabled
health interventions exist at the crossroads of several
factors: personal, psychological, physical health, and to
change, the healthcare system, the healthcare authorities,
the development and supply of technology, the needs of
users, and more.

Collaborative research activities

The field of digitally enabled health research is unique
in the type of technologies used, the intersectionality
required and the speed at which results are expected.
Collaborative research activities are those in which dis-
tinct groups, e.g. academic fields, industry, members
of the public or end-users, work together to generate
knowledge about a solution that can then be applied to
the real-world [5]. The dawn of digital health has forced
the areas of industry and academic research to work
together to produce practical technology solutions for
individuals and the health and care sector.
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Whereas these organizations were once fundamentally
separated by oceans of epistemological differences—char-
acterized by different financial agendas, work cultures as
well as production speeds, outcomes, and methodologies,
among others [6]- they are now called to work together in
these collaborative research networks [7, 8]. “Joint under-
taking” and “public—private partnership” are buzz words
in grant calls. Funding schemes such as those by Horizon
Europe, EU4Health and Digital Europe strongly encour-
age such partnerships for funding [9].

For the purpose of describing the complex context in
which such collaboration must function, it is important
to note that health innovation research projects also call
for the participation of those who will eventually use the
technologies [10]. The concept of “participatory design”
has become not only called for by health authorities but
also necessary to maintain relevance in today’s world [11,
12]. As a result, we, as digital health researchers, are in a
world where we have to [5]:

1) Produce knowledge of the impact of these digital
health tools,

2) Address the interdisciplinary questions and needs
that are relevant to a person’s use of technology for
their health, which means,

3) Collaborating with interdisciplinary groups, indus-
try or individuals who approach the project in a
fundamentally different way, who may be located in
a different geographical location (or with a different
organizational or societal culture), while

4) Meeting the new health research standard of par-
ticipatory methods (i.e., involving the public), who
might also be remotely situated, and

5) Keep pace with the development of the tools in
industry/world.

Collaborative project management technologies

for digitally enabled health interventions

The adaptation of research project management to digi-
tal health interventions has become more complex. The
uniquely uncertain and flexible nature of digital health
interventions in addition to virtual work environments,
require researchers and management technologies to be
more adaptable. Research teams now need management
tools that address researcher-to-researcher or partner
and research-to-participant coordination during each
stage of a study plan.

Technology can facilitate the smooth transfer of data
and knowledge [13]. Further, communication has been
found to be a primary barrier to the success of some
collaborative research projects [14]. The connection
between technology and productivity or success of a
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project is filtered through team member engagement.
In the corporate or business world, there are central-
ized ICT systems—also referred to as project man-
agement information systems (PMIS)—in place that
all team members are expected to learn and use [15].
Examples include software such as Microsoft Project
or Oracle Primavera programs or, for smaller projects,
EasyProject, ProjectLibre, or monday.com [16, 17].
However, in academic health research, projects are a
collection of separate and established research teams
who have their own distinct work styles and commu-
nication technologies, not to mention different per-
spectives and approaches to research and development
of any new health technology [18]. Project manage-
ment and communication technology must balance the
importance of cohesive and clear communication with
meeting the work style needs of its very different users.

There are relatively new frameworks for how partner-
ships should be modelled, these give primarily broad
strokes, leaving both sides of the partnership to inter-
pret these recommendations as they see fit. However,
even the most instructive frameworks, e.g. the frame-
work for university-industry collaboration described by
Awasthy et al., lack details of how project management
plays out realistically during a study or what tools can
be used to facilitate the tasks of managing a project [8,
19]. There are also organizations that have developed
ICT systems specifically to facilitate academic-industry
partner collaboration [20]. However, current products
and services are only available at a cost, raising ques-
tions about feasibility and awareness of such systems
among researchers. A review of collaborative research
projects finds that the current knowledge of such col-
laborations still has some significant gaps, with digital
platforms being underutilized [19].

In this paper, we aim to explore the relationship
between the dynamics and needs of research teams and
the technology used to manage studies. Our research
questions were:

RQI1. How are research team members coping with
the dynamic and complex nature of digitally ena-
bled health intervention research?

RQ2. What technologies and strategies are they
using to manage their digitally enabled health
research projects?

Methods

Study design

This interview study was part of a larger project, “New
methods for evaluation of digital health services, eHealth
and mHealth — a study of a dynamic concept for effec-
tive studies’, which, in addition to exploring study
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management strategies and factors, evaluated an online
study management system [21, 22]. The core project
included interviews as a sub-study to learn from the
experiences of others in order to improve the functional-
ity and future implementation of the developed system in
health research [21].

Methodological approach

We used a hermeneutical or interpretive phenomeno-
logical approach to explore research team members’
experiences and perceptions of study management in the
field of digitally enabled health research. This phenom-
enological approach frames the description of a situa-
tion, a phenomenon, as a reflection of the person giving
the description, their own perceptions, roles and feelings
as well as the words used in their description, within the
objective context of the phenomenon [23]. Our research
peers’ descriptions of study or administrative factors
that we, as researchers within the same field, may take
for granted, could be the answer to understanding why
and how certain studies are more “successful” than oth-
ers. Generating a more realistic understanding of how
digitally enabled health studies are performed is impor-
tant for not only practicing researchers but also budding
young researchers entering the field.

The presented study has a unique feature in that those
being interviewed share similar work experiences as
those performing the interviews, i.e. both groups have
experience in performing digitally enabled health stud-
ies. This position provides a valuable insight into the
lived experiences of our informants, e.g. what matters
when performing such studies and what is meant by “suc-
cess’, while still acknowledging that we can learn from
our peers’ unique experiences. As such, each interview
discussion was unique and tailored to what was impor-
tant to the informant about their experiences and treated
as more of a dialogue or co-creation of the conversation
between peers, with the interviewer focusing on listen-
ing and requesting further explanation or clarification of
a statement [24].

Interview guide

The semi-structured interview guide was based upon a
review of both scientific literature and those from other
fields, e.g. industry, business, etc., related to project man-
agement strategies and factors that affected their out-
comes. Some of the core topics explored included the
following: the published factors of “success” and “fail-
ure” of a study, impact of leadership and work-place cul-
tures, virtual teams (as these interviews were performed
shortly after COVID lock-downs were lifted), trends of
project management knowledge and specific reasons
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why health or scientific research studies do not finish
on time or within budget [25-30]. The intention was to
apply these concepts to the interview guide to explore
their application in the context of digitally enabled health
study management. The interview guide was iteratively
developed between three researchers with backgrounds
in informatics (EA), health research (MB) and social eco-
nomics (EB). We considered “success” to mean complet-
ing a study within budget and proposed timeline, as well
as producing knowledge that contributed to the field of
study — regardless of whether the original protocol was
completed, or positive results obtained.

This was originally a mixed-methods study; the semi-
structured interview guide, which focused more on the
human experience, was meant to accompany an “inven-
tory” of more objective and quantitative measures of
study performance, resources and technology used for
each stage. However, this was deemed too long and time-
consuming for most research team members to answer,
so it was removed. Interview questions covered the fol-
lowing topics: a) personal experience, engagement and
intentions, b) communication and planning, c) inter-
personal relations/interactions, d) general and other
thoughts as well as any resources or technologies used
in these situations (added at the end of each section, not
formally included in the interview guide). A copy of the
interview guide can be found in Additional File 1.

Sample

Informants were identified from a list of authors from
our own previous scoping literature review of methods
and measures used in digital health intervention studies
[31]. A total of 63 authors were identified from a list of
31 studies that evaluated single mobile health (mHealth)
apps and/or mHealth systems involving more than one
tool between 2015 and 2019. There were no limitations
based on the country where the study was performed.
We aimed to recruit two research team members from
each study.

Recruitment and data collection
Author informants were invited via e-mail to par-
ticipate in a 1-h one-on-one interview. The invitation
e-mail included a brief description of the study and a
formal invitation letter with more details. The letter
described their rights as participants and general pri-
vacy measures to ensure a safe environment for their
honest feedback and contact information for the first
author (MB). Their response was taken as informed
consent. The invitation letter can be found in Addi-
tional File 2.

As this study took place during the COVID pandemic
and many research team members were in different



Bradway et al. BMIC Digital Health (2024) 2:67

cities, digital interviews were performed primarily
using Zoom and Microsoft Teams. All interviews were
audio recorded and transcribed. Interviews were held in
English by MB, except for two interviews that were held
in Norwegian by EB and a research assistant. MB has
several years of experience in qualitative data collection
methods, such as focus group meetings and interviews,
as well as the topic of digitally enabled health studies.
Remote one-on-one interviews were chosen over group
discussions primarily to allow interviewees to express
thoughts they may not otherwise feel comfortable shar-
ing with peers due to the threat of judgement. At the
beginning of each interview, informants were asked
for their consent to audio record the interview. The
interviewers (MB or EB) repeated that any identifying
information about informants, their colleagues, part-
ners, the study or intervention would be removed dur-
ing transcription and analysis and encouraged honest
feedback. Informants were told they could contact the
interviewers at any time before anonymization to with-
draw their interview from the study. Recording only
started after oral consent was given by the informants.
Audio recordings were transcribed verbatim and stored
securely. After each interview, the interviewers (MB or
EB) asked if other team members from the study held
a different position than themselves and whom the
interviewers (MB or EB) could contact. Interviews were
conducted between March 2020 and December 2022.

Reflexivity

Researchers involved in this study represented a variety
of fields and approaches to research, including infor-
matics (EA, MM), economics (EB), health sciences
and business administration (MB), as well as those
who specialized in psychology (EG) and public health
(DL). Several team members were part of developing
an online study management system as part of a pre-
vious larger project (EA, MM, and MB). During the
study period, EA, DL and MM pursued the creation of
a company around this online study management sys-
tem. MB, who conducted most of the interviews, notes
that their own experiences in digital health and inter-
disciplinary research allowed them to express a per-
sonal understanding of the situation to the informants,
reflecting an intersubjectivity, genuine interest, and a
more natural discussion.

Analysis

Both inductive and deductive approaches, i.e. adductive
approach, were used to analyze the anonymized tran-
scripts primarily by two researchers (MB and EG). Induc-
tive thematic analysis, as outlined by Braun and Clarke
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[32], aimed to answer RQ1 by identifying research team
members’ experiences and perceptions of the study and
team. Codes were grouped into higher level codes, i.e.
sub-themes and eventually themes. A more deductive
approach was taken as the last stage to note which of
the themes reflected the major interview guide topics: a)
personal experience, engagement and intentions, b) com-
munication and planning, c) inter-personal relations/
interactions, d) general and other thoughts as well as any
resources or technologies used. Deductive thematic anal-
ysis was used after the inductive analysis to answer RQ2
by identifying which technologies and resources were
used during each study, by whom and how. The choice of
abductive analysis was based upon the intention to allow
informants to share what they believed was important
whilst ensuring that they described experiences through-
out all the study stages (i.e. RQ1). This information was
then used to contextualize how and which technologies
and other tools were used during those experiences (i.e.
RQ2), which were more explicitly asked for during the
interviews. Questions about whether the strategies (RQ1)
and resources (RQ2) facilitated or challenged informants’
studies aided in the interpretation of the information in a
more subjective manner. Comparing responses from two
informants from the same studies, i.e. triangulation anal-
ysis, allowed us to confirm or expand accounts of study
activities and compare experiences [33].

Emerging codes and eventual themes were identified
independently by the two researchers (MB and EG), who
discussed iteratively amongst themselves and then pre-
sented findings to the research team. Other team mem-
bers were less familiar with the details of the transcripts.
The process whereby other team members reviewed
the accuracy of the coding compared to the data of the
transcripts contributed to the “defamiliarization” stage
of abductive analysis, which encouraged a reconsidera-
tion of assumptions by the two primary analyses (MB
and EG) and more robust interpretation of information
[34]. Discussions continued until all agreed that we had
reached saturation in terms of emerging themes, and it
was decided that no additional interviews were required
[35]. One researcher (MB) consolidated both researchers’
results and additional input from the research team into
commonly agreed-upon coding and thematic results.
Analysis was performed manually in Excel and Word.

As described by Timmerman and Tavory’s article,
abductive analysis and interpretation are influenced by
the existing knowledge and “cultivated position” [36].
This process was iterative, and the foundation of our
interview guide, ie. interdisciplinary team manage-
ment and work-related technology acceptance, formed
the overall context in which we situated these findings.
Due to its balance of diversity between gender, age and
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educational background, the positionality of each team
member in this interview study provided a comprehen-
sive and informed interpretation of the findings and pres-
entation in this paper.

Results reporting follows the standard for reporting
qualitative research (SRQR) guidelines [37].

Assessment of rigour

De Witt and Ploeg’s proposed a framework for the criti-
cal appraisal of rigour for this type of study — interpretive
phenomenological interview study — which includes five
concepts [38]. The first—balanced integration was dem-
onstrated by the strategic recruitment and the breadth of
interview topics from team members’ intentions to reflec-
tions about the performance of study management and
what was important to them during the experience, which
were based on both research into the background of study
administration, current trends, and our own experiences
in the field (see Introduction). The tenets of interpretive
phenomenology were also evident throughout the meth-
ods and analysis, including focus on lived experiences to
explore underlying reasons, decisions, and human fac-
tors, for study “success” or “failure” beyond the objective
stages and requirements of a study (see Interview guide)
[24]. The second — openness, was evident in the explana-
tion of our — as the researchers behind this study—per-
spectives and positions in relation to the research topic
(see Methodological approach). The third—concreteness
was evident in the explanation of the background of the
study and its context in the research and health realms
(see Introduction) as well as the usefulness of this line of
inquiry as lessons for us and our peers to learn from. The
fourth — resonance, was reflected in the depth of inquiry
and richness of the data. The fifth — actualization, is evi-
dent in the potential applicability of these findings to both
veteran and budding researchers in this field (see How to
apply lessons from our peers, below) [38].

Ethical approval

The interview study was found to be exempt from the
Regional committees for medical and healthcare research
ethics (REK) Nord approval (ref. 625,936). as part of the
project “New methods for evaluation of digital health
services, eHealth and mHealth — a study of a dynamic
concept for effective studies” [22]. Ethical approval was
then pursued and approved by the Personal Data Protec-
tion Officer (Personvernombudet) at the University Hos-
pital of North Norway (UNN) (ref. 2023/8767, 03190).

Results

Participants

Of the 63 authors from the publication references and
eight who were recommended by informants (some of
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whom were also in the reference list), 15 agreed to partic-
ipate. These 15 researchers (n=13 women) represented
eight international studies involving eight countries. We
successfully recruited two researchers from each study,
at least one from a more managerial or senior researcher
position, apart from one study for which only one inform-
ant could join. All interviews were one-on-one, except
one in which both researchers decided to perform the
interview together. In the results, we denote an inform-
ant by the number of their study (1-8) and either A or B,
which only denoted which interview was performed first,
not their position within the research team. Additional
information about each informant is presented in Addi-
tional File 3.

Themes and paper structure

Five overarching themes were identified: 1) Project Team,
2) Study management, which included management tech-
nologies, 3) Study plan, 4) Intervention, 5) Participants.
This paper will focus on the first two main themes. Sub-
themes included: Roles and responsibilities, Methods,
Changes, Challenges and solutions and Expectations vs.
reality.

Figure 1 illustrates these two main themes, which
research question they answer and the order of sub-sec-
tions within the Results. The sub-themes are not explic-
itly listed here because one sub-theme could apply to
several main themes. It was, therefore, difficult to report
them separately or in sub-headings. Instead, sub-themes
are represented within “comprehensive insights” as it
applied to the research questions (Fig. 1). See Additional
File 4 for a description of how sub-themes are repre-
sented as “Insights’, which form the Results sub-sections.

Theme 1—Project team

Insight 1: Gaining experience on the job

Informants were asked several questions about their
intention for the study, motivating factors about working
on their project and any challenges that they experienced
personally.

Previous experience gave informants a sense of con-
trol and comfort in the area of digitally enabled
health studies [Informant 3A: “we had all done clini-
cal trials before, so we knew the process of applying
to the ethical committee...how to run it... in what
order and how to have quality in our work”]. How-
ever, one-third of our informants were not experi-
enced in digital health studies (Additional File 3).
Some were not versed in the specific role they per-
formed, while others were foreign to the research
area [Informant 1A: “In a way it was...not at all
my research area and of course that was also a bit
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Interviews with research team members

RQ1.

Theme 1- Project team

l ( l h 4. Open
1. Learning on 2. Building the 3. The work comn.1unication
the job project team environment and trust
. 7/
N 4 4.2
2.2 Team 2.3 Roles and 4.1 But we X
t:é:nlmzra.:;;; member responsibilities: don’t even Collaboration, RO2
attitudes and engagement, the importance speak the challenges, Q2. .
support not of one person, same and Theme 2- Study management technologies
PP ) \_suaranteed \__one role language! compromise

[ l _

1. “l prefer 2. Which is 3. Frequency 4. Needs for
my own referable — and future
technology, P effectiveness of management

control or ease of
data collection?

thank you.”

tools: feasible or
a pipedream?

communication
platforms

Fig. 1 lllustration of Research questions, Themes, Insights (i.e. Results sub-sections), and their order within this text

difficult for me during the project...leading some-
thing that I did not know so much about”]. Project
management was seen as a difficult task for many
researchers [Informant 1A: “we are not educated to
do [project management]”].

Not knowing a field or role was not a reason not to
try [Informant 1A: “I am not a technology person. I
am a nurse...I was in a way just put into this lead-
ing role, so, I think in the start I did not know very
much about how I should do it...it was trying and
failure”]. The researcher role was described as more
of a continuous learning opportunity — an opportu-
nity to be a perpetual student [Informant 8B: “I am
not an expert on [statistics]. I have to read a lot of
this and study it a lot of this. I still have some things
that I don’t understand fully”].

Informants’ motives for joining an unfamiliar ter-
ritory were the potential of technology in health
and the opportunity to work with interesting col-
leagues [Informant 6B: “[I] learned about [PI’s]
team and this new avenue of digital medicine...got
really excited about it and decided to transition
into that role where I could work on a really cool
team and also be at the forefront of technology’].

Insight 2: Building the research team
When asked to describe their team, informants focused
on the structure and intention behind the project teams

they hired and worked with. Ensuring that the project
team had the necessary competencies happened dur-
ing hiring and recruitment [Informant 4A: “when bring
new people in, I know what we need to train them in
and where to put their skills. We will usually have a
mix. They need good administrative skills for the project
management, and then they need good research skills for
different components”].

Most informants noted the importance of their
team members [Informant 4A “I think it is the people
who make [a project] successful”]. The diversity of team
members’ backgrounds was considered a strength of
interdisciplinary projects. Two common challenges to
this ideal team-building situation were finding unique
and necessary competencies in the relatively new field
of digital health and time.

In more immediate situations, such as when the need
for additional staff is emergent, time to perform such
thorough vetting is not always available. In Study 6, the
unexpected need for patient support services required
hiring, training and receiving ethical approval for addi-
tional staff mid-study.

Insight 2.1: Impact of team members’ attitudes and support
Informants were asked about the interpersonal relation-
ship within the team [Informant 4A: We had very differ-
ent disciplinary lenses—we had very positivist thinkers
and very constructivist thinkers...Still, being able to bridge
that epistemological divide was really encouraging. I think
it is because those people were just so invested and won-
derful and wanted to learn’].
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Setting aside personal ego or professional agenda had a
positive effect on the team’s ability to work toward a com-
mon goal. The concept of having “common ownership”
meant considering the project as the team’s project and
not only the principal investigator’s (PI).

Support from one’s team members could make up for
the challenges of interdisciplinary work. Despite being
confused about the project, support from team members
kept some informants engaged.

Informant 7B: ‘I found that [the PI] was really
receptive to my thoughts and ideas...that can be a
frustrating experience when you feel your voice is not
heard, but... [The PI] deferred to my judgement 90%
of the time... and that just felt really nice...to have
my voice and my expertise and my opinion and per-
spective be valued by the team. So that was probably
what kept me going”

Insight 2.2: Team member engagement, not guaranteed
When asked if team members knew what was expected
of them and when they were expected to do it, Inform-
ants described a sort of “team member attrition” over the
course of a project. By the end of a project, most inform-
ants described that the responsibilities fall on the shoul-
ders of a few individuals.

Reasons for decreased engagement were often compet-
ing responsibilities or being offered competing oppor-
tunities. One informant noted strong team member
engagement at the beginning of Study 1. However, the
other also noted the challenges of recruiting collabora-
tors before the study.

Informant 1A: “Some were on sick leave... Other
persons, they had new positions..[or] not very into
it and were engaged in other things and were busy...
engaged in teaching and other projects. So, it was not
easy to get them to have time...both municipalities
[for] long periods, it was difficult to get in touch with
people at all”

Insight 2.3: Roles and responsibilities: the importance of one
person, one role

As a follow-up question, we asked informants to elabo-
rate on the realities of working with or managing a team
in which many aspects of the project changed over time.
In Study 3, dividing responsibilities amongst the team
was seen as valuable and effective [Informant 3B: “[Tech-
nology manager] was amazing in this project, so it was
extremely important to have a dedicated resource for the
technical support. So [they] provided technical support to
our patients here and also...to the local teams in the other
countries”].
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Study 8 was an iterative study, making it uniquely capa-
ble of learning what to change from previous iterations in
order to optimize resources and workflow.

Informant 8A: “we rigged an organization around
it in a different way. We had a project manager
that was a professional project manager. We had
me as kind of a daily manager...to do the logistics
of the participants, to manage the staff...And we
had one person who worked on HR, just recruiting
new people and doing kind of the administrative
work around that. And one financial adviser.. Was
a major job. And then we had one person to work,
working on mediation. Recruitment of participants
and outgoing information to the public”

While some argued for a dedicated person for major
tasks, others realized this was not feasible [Inform-
ant 6B: ‘I quickly realized that I was getting over-
whelmed. Trying to keep up with sending...100
devices per day...The project manager...had a lot
of experience with running big clinical trials...I
think she realized too that I was getting a bit over-
whelmed)].

Some informants noted their own challenges of hold-
ing dual roles [Informant 3B: “The optimal situation
would have been to have...a project coordinator who
doesn’t have the scientific responsibility,... There are
a huge amount of activities which maybe one tends
to underestimate when you start’]. Many faced
the same barrier to hiring such a diverse research
team—a limited budget.

Insight 3: The work environment

Informants were asked to expand upon what contributed
to or hindered effective teamwork. Again, the concept of
putting the project’s needs first was beneficial.

Informant 8A: “The environment that you work in
is very... an essential thing. You have to have trust
between the technicians [research staff]...the feel-
ing of one pulling in the same direction, is impor-
tant. Instead of “this is me and mine” and “l want to
leave early” and “I don’t care if this one has to work
two hours more because I leave’ So, you expect a lot
from the technicians that work there. Then you have
to lay a very good foundation”

Work environments were benefited by the project lead-
ers’ acceptance of the reality of the research situation and
value of research team members.

Informant 6B: ‘I think it really helped, [saying]
“.you can all talk in our team meeting..We are
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all kind of learning together...You can offer some
really valuable insights coming from an adminis-
trative point of view... that would be beneficial for
the study,’ I was letting people know that their tal-
ents were really valuable...I think was important in
terms of setting the stage and making sure everyone
feels comfortable in raising issues”

Creating a positive work environment was also
challenging for others and a trial-and-error pro-
cess that was developed over time. [Informant 7B:
“hearing them out, but politely saying “No, we are
not doing that right now,” or “..maybe we can incor-
porate that into the next phase,’..I started to really
listen...I found my little ways to kind of incorporate
their views...that helped to relieve a lot of the ten-

sion as well”].

Insight 4: Open communication and trust
Informants were asked to describe the overall commu-
nication and efficacy of their collaboration during main
project activities. Communication and trust contrib-
uted to a healthy work environment [Informant 8A: ‘a
safe environment for the technicians to bring up anything
with any of us...[the project manager] was very good
at...accepting whatever they had to bring in, listening
to them and doing what she could about whatever they
brought up”].

A common consequence of a lack of communica-
tion and common understanding was confusion and
frustration.

Informant 7B: “[I] was kind of given a very “loosey
goosy’..review what the project was about, but to
be honest I had a really hard time at the time...fully
understanding exactly what they were trying to do...
There is still a part of me that still doesn’t even know
what the whole full objective was...in my opinion
it was kind of a very dysfunctional team.... the full
proposal...was not shared...I have tried asking for it
a few times...[the PI] seemed to hold that proposal...
very closely”

A lack of clear communication resulted in inconsistent
engagement by external team members during meetings.
Subsequently, team members lacked understanding of
the purpose of study tasks and provided unconstructive
feedback. [Informant 7B: “I do think that the entire team
sensed the lack of direction, and it was highly transparent
in all of our team meetings.].

In Study 6, people were encouraged to be honest about
their work capacity so that tasks could be reallocated
and workload shared. However, asking for help was not
natural for everyone [Informant 6B: ‘I think maybe too

Page 9 of 19

often... being able to ask for help was really difficult... 1
said “‘I'm fine, I am just really beat’... I was not fine. I was
so stressed... it was not normal to go at the pace that I was
going...[if additional help was not hired] I would probably
have a nervous breakdown”]. One reason for this challenge
was a sense of duty, perception of expectation and respon-
sibility to the project. Understanding work capacity was
described as a process that required the support of others.

Insight 4.1: But we don’t even speak the same language!
Different “languages” can mean different work cultures,
vernaculars or spoken languages. Informants were next
asked about specific challenges experienced during
collaboration.

Informant 1B: “Because of the background that the
work-package-leaders...they were mainly from nurs-
ing... [and] It is very important [to them] to have a
baseline. You need to understand the current situa-
tion.. While in information systems...we also need
to design a solution...where the actual resources are
required, and understanding the problem is an itera-
tive process. Because as we design something, we test
it and then we also learn about the problem again”

When research team members’ agendas did not align,
the goal of meetings became “managing personalities”
instead of study tasks.

Informant 7B: “They truly are like the [Country’s]
experts. They would always speak up... they were
really adamant about doing it through their lens.
But, again, when you have like six people and they
were all really adamant that their way was the best
way...it was more just... managing the bold perspec-
tives and personalities of the team. I think that’s
what made it difficult”

Insight 4.2: Collaboration, challenges, and compromise
Informants were asked to exemplify how such interdis-
ciplinary miscommunications were resolved. Conflicts
were described during every stage of the study. Often
these conflicts took time and several meetings to clearly
communicate both parties’ perspectives of research.

Informant 6A: “There was only one conflict...with the
sponsor team of scientists...They were very very used
to their trial...[they] expressed their concern about
how slowly we were enrolling...it seemed that they
were missing the whole idea of this iterative [recruit-
ment] process and learning as we go...We ended up
having two meetings together. The first meeting went
poorly because it was them expressing their concern
and me getting angry because they didn’t under-
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stand. At the second meeting...we explained the
whole vision for the trial...And kind of proving our
ability to them”

Sometimes, it was not always possible to identify the
root cause of miscommunications during the course of
the project [Informant 6A: “the person who put his rep-
utation on the line to sponsor it...was told by many peo-
ple, including his boss, that there was no way the trial
was going to work...that we were going to be stuck with an
unsuccessful trial and be blamed for things’].

Lengthening the recruitment time was another tactic
when a partner was uncompromising in their enrollment
goals. However, budget was one challenge that could not
be changed. Some informants had to remain flexible and
use outside resources to compensate for unfinished tasks
that resulted from such miscommunications.

Informant 1B: “We had some issues with one of the
[development] companies...I think it was a fuzzy
responsibility issue... Basically, the project stopped,
or at least the development part of the project. And
in addition, the company had not really communi-
cated about the hours they reported working. So, all
of a sudden, their hours were done... They did not
even have any documentation to provide us on the
development process...we needed this technology
development, but then we did not have the money”

Theme 2—Study management technologies

Informants were asked what technologies they used to
manage their projects, including team management,
intervention design and participant coordination. Note
that we expect that the management technologies men-
tioned during the interviews are not an exhaustive list;
more were used but not included in informants’ overview
of used tools. A summary of the technologies and how
they were used are described in Table 1.

Insight 1: “I prefer my own technology, thank you.”
An individual’s work technology choice was less of a
choice and more a matter of availability and budget.

Informant 6B: “It was a lot of trial and error in terms
of what worked best and what made the most sense
at the time ...what software we had available and...
not going to be super expensive... Because we did not
budget for them in advance... and could not realisti-
cally go back to our sponsors and say that “We need
XYZ thing and this is what it is going to cost in terms
of money. Please help us!””

Researchers at universities reported that they were
required to use specific platforms because their
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organization had a subscription. These were seen as not
ideal but mandatory. [Informant 7A: “[Microsoft] Teams
it is a nightmare, because I have five different [Microsoft]
Teams accounts”].

Several informants noted challenges when merging
communication processes between interdisciplinary
teams [Informant 4A: ‘I can adjust my internal
team to use new technology, but when you are work-
ing with an interdisciplinary team... asking them to
shift their process is going to be a non-starter. If they
work on e-mail, that is how they work”].

Using different technologies often led to siloed work
procedures. However, when others tried to impose a
more “commonly understandable” and “accessible” work-
flow on some informants, they still maintained their own
workflow and worked separately. The mentality was that
it only needed to make sense to them, not others.

Insight 2: Which is preferable - control or ease of data
collection?

When asked to describe the process and resources used
during data collection, informants described the wide
range of possible data sources and necessity of compro-
mise. Informants described how some resources, such as
paper questionnaires, were simultaneously challenging,
as they required more time, and beneficial, as they gave
a better opportunity to clarify responses while the par-
ticipant was still there. Informants believed that having
digital questionnaires meant having less control over data
collection.

The use of third-party partners’ own databases, such as
insurance claims, allowed some studies to perform par-
ticipant identification as part of recruitment much faster
than if they did it “from scratch” [Informant 6A: “We
had a pool of about a hundred thousand people we could
reach out to who we knew were very eligible for the study’].
However, miscommunication can affect the project at
any time, requiring informants to redirect their focus and
delay research activities [Informant 6A: “we purposively
were going to send 1000 [recruitment] e-mails per week
and learn... It was not just the fact that [the sponsoring
insurance partner| thought the enrolment was slow, but it
seemed that [the sponsoring insurance partner| was miss-
ing the whole idea of this iterative process”].

Many informants were additionally affected by the Gen-
eral Data Protection Regulation (GDPR) requirements,
resulting in unexpected delays when transferring data
from external registries such as electronic health records
or national health registries. Study 6 also experienced an
unexpected challenge when, as required to ensure pri-
vacy, participants returned the intervention device to
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Table 1 Digital and analogue tools used for managing digitally enabled health studies
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Purpose Technology/Tool Study ID
Project team communication E-mail 1,2346,7
Google Meet 2
Google Translate 7
In-person team meetings 13,56,78
Microsoft Power point 7
Microsoft Teams 1,7
Microsoft Word 7
Phone calls 4
Skype 3
Slack 4,7
Voice messages 2
WhatsApp 1,2
Zoom 16,7
Project team information and document storage Access database 56,7
Basecamp 4
Computer 2
Consumer project management system (unspecified) 8
Electronic tracking system (unspecified) 6
Freedcamp 4
Google Docs 12,4,7
Google Drive 6,7
Microsoft Excel 56,7
Microsoft Power point 7
Microsoft Word 7
Servers 4
SharePoint 1
Spreadsheet (not specified) 3
Teams 1
Recruitment, study enrolment & informed consent [Electronic informed consent signature platform] 46
E-mail 6,7
Hospital electronic health record (EHR) 3,6
Letter (unspecified) 35
mailed paper form 6
Newspaper 5
Phone 56,7
Third-party’s customer database 6
Website 6
Data-collection and storage Computer 8
Database (unspecified) 46
Electronic questionnaires 3
In-person data collection by project team members 1,24,58
Manual copying from external digital database 578
Mobile phone 2
Paper questionnaires 3,58
Server 46
Third-party company or organization 6,8
Windows systems 8
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Table 1 (continued)
Purpose Technology/Tool Study ID
Intervention Computer 2,56
E-mail 3
iPad 23
Larger commercial equipment or technology 13
Mail 6
Mobile phone apps 1,2
Server 2
Smartphone 6
virtual reality system 1
Video conferencing 3
wearable device 6
Website 1
Participant and technology support E-mail 3
Phone calls 3,6
Video conferencing 3

the manufacturer for data extraction and anonymization.
The anonymized data was then forwarded to the research
team. However, the research team discovered that if there
was missing data when participants did not use the inter-
vention device, they could do nothing about it by the time
they received the device data.

Some even considered the privacy and security meas-
ures for accessing and extracting data unnecessarily cum-
bersome [Informant 8B: “It took more than 1,5 years to
get the complete data”]. For example, in Study 8, accessing
data from an external database with high privacy restric-
tions required the research team to apply for permission
each time they wished to access the data, let alone export
it. Electronically exporting the data required additional
work and reliance on another researcher who was diffi-
cult to reach. The solution to extracting the data was to
use the level of access that they did have permission for
[Informant 8B: ‘I decided to just copy it by hand because
I could literally see the code on the screen, so I could just
copy everything”]. In addition, metadata — a sort of code
list — was required to translate and interpret the raw data
into useful information. Only then could they perform
the required analysis.

Even strategic and careful planning was no guarantee
that protocols would go as planned [Informant 3B: We
started all this process very early...the application to the
ethics committee and everything was there and done... But
then [the ethical review committee] were overloaded...too
many requests... very long processing time before we got
an answer’].

Insight 3: Frequency and effectiveness of communication
platforms

Informants were asked about different technologies used
during day-to-day communication, and to comment on their
effectiveness. E-mail was the most common form of day-to-
day coordination, although the number of e-mails and man-
aging information exchange via e-mail was challenging.

Sometimes, the amount of e-mail communication was
too little. For example, it was not always successful at
prompting efficient responses, especially from outside
teams with whom informants had infrequent or indirect
communication. It could take sending several e-mails to
a partner before receiving a response with the necessary
information.

Relying on e-mail to exchange information could
result in missing details [Informant 4A: “using platforms
like Freedcamp to allow for better information sharing,
because the e-mailing got a little hairy internally, espe-
cially as we had turnover of coordinators and assistants
and students...some of the data management got a little
hairy as we had handovers”]. When it was important to
have the most recent version of a document to which
so many made edits, e-mail was not the most effective
platform [Informant 4A: “There were a couple of author-
ships “snafu’s” where people lost a thread in an e-mail and
wanted to be on something, and then you are two-thirds of
the way through, and then you have to figure out a way to
get them back on to it”].

Just because a technology is easy to use does not make it
ideal. WhatsApp was used to communicate nonsensitive
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information regularly within research teams in two stud-
ies. While this type of platform offered ease of use and
access to colleagues, it could be overwhelming when
messages came at any time of the day or night. Instead,
informants opted to “drop out” of some chat groups.

Some had used platforms that only allowed one per-
son to access a collaborative document at once, which
required additional energy and communication [Inform-
ant 6B; “trying to figure out the right version of documents
in the software that we were using...PM-ing [private mes-
saging] someone like, “Hey, I am using the tracking docu-
ment now. Let me know when you are off ””]. Informants
from almost all studies mentioned using Google Drive,
Google Docs and/or Google Meet. Google Drive was
beneficial when team members were able to work simul-
taneously on collaborative documents; it was efficient
and reduced the potential for miscommunications.

However, using these platforms to share and simulta-
neously update documents only works when the research
team members use them [Informant 7B: ‘everybody had
access to [them], but nobody, I don’t think had even logged
into it”].

Insight 4: Needs for future management tools: feasible

or a pipedream?

Informants were asked to reflect on what they would
change if they were to do their studies again, given their
experiences. Project management software, such as Base-
camp, Freedcamp or Google Docs, was preferable for
more formal information sharing, whereas Slack, What-
sApp or Discord were suggested for more continuous
communication. It was also important to clarify which
platforms would be used for which task [Informant 4A:
“making sure you are clear on the process for communica-
tion... You need to have different processes for communi-
cating with the investigators who are still part of the team,
but you are not going to change the way that they operate
on one of twenty different things they are working on”].

When hiring new personnel, whether because of turn-
over or team expansion, it was especially complicated to
train someone new on a technology or workflow that was
used and designed by the previous employee. [Informant
6B “before it was just me...And then adding more people,
we had to figure out a new tracking system...where every-
one could see the status and updates of each participant
in the study...[so] we could all be on the same page at the
same time”].

Planning for which technology to use and for which
stage was something that many valued, but few were able
to implement. All informants mentioned, at one point
or another during their interviews, that automatic data
extraction would have reduced time and energy.
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Informant 5A: “If the [blood test] data had been
extracted automatically, it would have been bril-
liant...[and] online questionnaires that they could
have done at home... [And] if we could have replaced
some of the physical consultations with a video call,
it might have resulted in spending less time reorgan-
izing appointments”].

However, automatic data extraction is not always
the best option, especially when interaction with the
participants is highly valued and/or necessary for the
intervention [Informant 5A: “I would have lost the oppor-
tunity to talk to them and get close relationships with the
participants”].

Discussion

This interpretive phenomenological interview study
intended to explore the roles of teams and technology
in digitally enabled health research projects. Three main
themes were identified, of which this paper reported the
first two — 1) the Project Team and 2) Management tech-
nologies. Sub-themes of these elaborated the more emer-
gent results, which allowed us to answer our research
questions deductively, as well as report more nuanced
feedback from the inductive analysis. These ranged from
the individual’s engagement and collaboration amongst
team members and partners to which technologies and
tools were used and how well they worked.

The overall goal of this study was to explore what
affects the progress and outcomes of a digital health
intervention project. Is it the skills of the research team
members? Is it the resources or technologies they use?
Or, how they use them? Short answer: all of the above,
tossed together in a messy salad—perhaps with some
secret ingredient we have yet to identify.

RQ1. How are research team members coping

with the dynamic and complex nature of digitally enabled
health intervention research?

The insights, i.e. the information gathered from the com-
bination of sub-themes, primarily answered the first
research question. Informants’ interviews reflect the
collaborative, interdisciplinary, complex, and technol-
ogy-enabled evolution of health research — from singu-
larly focused studies to collaborative research activities.
Informant 4A succinctly commented, “It is the people
who make [a project] successful” Several studies across
research disciplines and industry consistently discuss the
role of personalities, behaviors, motivations, and prefer-
ences in relation to the ongoing productivity or outcomes
of a project [39-42]. Sutton et al. describe key factors of
a successful interdisciplinary team, including a shared
vision and vocabulary, explicit expectations of team
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members’ roles and responsibilities and continuous com-
munication [43]. While most literature offers theories
for team or study management or strategies for “this” or
“that’, our informants have described the reality of per-
forming digitally enabled health studies.

Research groups form a sort of micro-society. There
are norms, hierarchy, expectations, work culture and
even language indicative of that group, regardless of the
field of study. When you join forces with another group,
especially from a different field, there is a mutual cul-
ture shock of sorts that requires time and patience to
navigate. A 2011 study by Randall, Resick, and DeChurch
described a team’s “adaptive capacity” on the individual
and strategy levels. They describe that it is fueled in part
by the team’s psychological collectivism, i.e. individual
team members’ affinity toward team-based work and put-
ting the project goals above their own [40]. Our inform-
ants reflected this concept in their claims that “common
ownership” of the project and adaptability were factors
in engagement, productivity, team morale and collabo-
ration, demonstrating that these concepts also apply to
interdisciplinary digital health research.

The ideal of “one person, one role” was reported as a
core factor in the success of the study. However, most
informants described budget, time, and limited human
resources as the most common barrier to this ideal. In
fact, some described pulling “double duty” Sutton et al.
refer to this as “project leadership’, which merges the
organizational and scientific level management roles in
translational research, i.e. the process of bringing new
evidence-based knowledge into clinical or personal self-
management practice [43, 44]. As a result, several of our
informants discovered the importance of respecting their
own personal capacity within their roles, responsibilities
and engagement over time.

Each project team member is chosen for a reason, i.e.
their competencies, and represents knowledge and pro-
ductivity. However, competence is not solely based on
what you have been explicitly taught but also on how you
apply learned skills based on lived experience. One-third
of our participants had no experience in either the sci-
entific field or the specific role they were responsible for
within the project. Instead, their interest in the field and
applicable skills motivated them, and a willingness and
openness to different approaches and learning contrib-
uted to their success in their role. The role of competen-
cies is consistent with Hana and Lucie’s [45] description
of staff turnover as knowledge loss, and Briel et al. [46]
reported that high clinical staff turnover resulted in
poor-quality clinical trials. Our informants described
how employee turnover posed a challenge to assigned
roles and responsibilities when knowledge was trans-
ferred to a new employee, who now must decipher the
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old employee’s work and processes. However, another
informant commented that the influx of new staff
increased the diversity of prospects and skills in the team.

This “team member attrition, as one informant
described, was often due to other work opportunities,
competing responsibilities in another job or project,
or limited budget. Regardless of your background and
enthusiasm at the beginning of a study — engagement
in the project often varies over time. Kozlowski and Bell
referred to this as “team continuance and decline” in
their chapter about organizational psychology [41]. The
result was the need to change — either protocols or per-
sonnel. Change was also a feature of digitally enabled
health interventions that each project team member had
to accept — sometimes begrudgingly.

Our informants reported that support from the project
team leaders and senior staff was often a greater deter-
minant of engagement when frustrations or challenges
arose; it meant the difference between giving up and con-
tinuing their engagement in the study. Similarly, other lit-
erature has cited the leader as the one who sets the tone
for the work environment, morals and ethical activities
in addition to the goals of the project [42]. Professional
training in project management is employed by large
research organizations and has been found to be espe-
cially important when managing knowledge in interdis-
ciplinary groups [43]. However, as one of our informants
clearly stated, most researchers are not trained in study
management.

There is clearly a gap between the ideals of team and
study management, described by most literature, and the
experiences of our informants. Especially for the growing
and increasingly complex field of digitally enabled health
studies, it is important to focus on the composition of
teams, the team members themselves and why and how
they use different strategies and tools to accomplish the
goals of their studies[39].

RQ2. What technologies and strategies are used to manage
digitally enabled health research projects?

The second research question was answered by inform-
ants’ feedback about how, why and who used which pro-
ject management technologies. The answer to “which
technologies were used” revealed a variety of specific
programs, etc. (see Table 1), yet the commonality was
that they were siloed, or disconnected. Informants noted
several reasons why such combinations of technolo-
gies were chosen: technology for a specific task was not
planned for and was only chosen when needed. This
results in iterative periods of trial and error, during the
study, to find the right technology for a specific task.
Convenience, cost and familiarity were the most com-
mon factors influencing choice. Informants also noted
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that they were strongly encouraged to use technology,
e.g. Google Drive or Microsoft Teams, and had to com-
ply, regardless of their personal dislike of the decision.
The main reasons were that their organization had pur-
chased a subscription and made its use a standard in the
workplace or others in their field were using it, and they
needed to maintain collaboration. This highlights that
each individual work culture and methodology is unique,
and therefore, why interdisciplinary work between disci-
plines and industries is a significant challenge.

Although some of our informants were aware of com-
prehensive technologies used for study management,
such as Freedcamp or Customer Relationship Manage-
ment programs, it was unclear why these technologies
were not adopted before the study started. Relevant lit-
erature suggests non-adoption of technologies can be
traced back to one’s perception of, for example, ease of
use and usefulness as a key indicator of one’s intention to
use technology (e.g. measured by Technology Acceptance
Model (TAM) or Unified Theory of Acceptance and Use
of Technology (UTAUT) [47]. A study of project-driven
organizations, using TAM, reported that, for projects
with greater complexity, project management systems
with superior ease of use and robust functionalities
increased system usage and improved performance of
project managers and outcomes [48].

Regardless of how advanced or comprehensive the
technology is for improving workflow or quality out-
comes, if users are unwilling to adopt it, the technol-
ogy does not reach its potential utilization. Challenges
to using technology, such as e-mail or social media
platforms (e.g. WhatsApp), included an overwhelm-
ing amount of information that was difficult to keep
track of for. Post-COVID assessments of technology in
the workplace highlighted a duality; while they provide
remote collaboration, faster communication and pro-
ductivity, constant messages, and the influx of infor-
mation to which one is expected to react immediately,
negatively affect end-users’ mental health [49]. Other
literature reported that not meeting meet in person and
only communicating virtually negatively impacted social
connections between teams and led to more frequent
miscommunications [50].

Skoumpopoulou et al. argued that introducing new
workplace technologies hinges on the human aspect —
openness to change, perception of engagement costs
and the rationale for the intention to use—more than
the promise of new functionalities [51]. They argued that
the unique attitudes of academics and their work envi-
ronments toward individuality, freedom and independ-
ence affected the use of technology. The complexity of
tasks also contributed positively to adopting new tech-
nologies, as the benefits of an easier and faster workflow
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outweigh the personal costs of investing in learning and
use [51]. Because most of our informants worked with
international or inter-regional groups within and out-
side their organizations, the concept of work engagement
and remote collaboration is significant when considering
technology for study management.

Available study management approaches and tools
seem to focus either on the performance of study tasks
or on administration and management. One study intro-
duced a project management tool, initially intended for
industry, the PRojects IN Controlled Environments
(PRINCE2) approach, into a pharmaceutical trial. The
authors described that detailed planning, standard
reporting, and other consistent communication between
different partners, i.e. funders, clinicians, research
managers and researchers were reasons for successful
adoption [52]. However, these results did not cover the
study-specific and participant-facing tasks, and it was
applied to a study with significantly more funding and
rigid structure than those described by our informants.
Another study that surveyed the adoption of technolo-
gies in different industries, including scientific research,
focused on the study tasks that used information tech-
nologies (IT) [53]. The results are consistent with our
informants’ use of clinical data repositories for data col-
lection and storage, online ethical approval processes,
and infrastructure. The diversity of technologies used
for each major task in the cited study was also consistent
with our informants’ descriptions of siloed technologies.

Collaborative research activities such as digitally ena-
bled health studies are complex. Researchers are now
required to include teams outside their disciplines or
industries to explore, develop, and test interventions at
the same speed as the production of digital health tech-
nologies and engage end-users throughout the process.
There is a clear need to develop technologies that facili-
tate the unique needs of collaborative research project
teams. The framework for evaluating such systems devel-
oped by Bani Ali et al. can help to determine the accept-
ance and impact of project management systems. Their
proposed model and framework balance the impact
between technology features, team member experience
and needs and characteristics of the organization and
purpose of project [48]. However, this model also con-
firms the feedback from our informants that these tech-
nologies may face resistance in the early phase because,
as one informant described, most people prefer the tech-
nologies they have become accustomed to.

Strengths and limitations
The most significant strength of this study was diver-
sity — both of an interdisciplinary research team who
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collaborated on this interview study and contributed to
analysis, as well as diversity of informants from digitally
enabled health studies, representing analysts, project
managers, senior researchers, students, and research
assistants from backgrounds within and outside of digi-
tal health. Strength also lies in the informants’ honest and
engaged participation, which provided rich insights into
this topic. Two research team members were recruited
from each study (except for one), which was used to tri-
angulate experiences and develop a more comprehensive
picture of each study.

A limitation of this study was the inability to collect
more objective information on the resources and time-
line of a study, as was intended for the mixed-methods
approach. Because a survey of technologies, timelines
and budgets was deemed too long and infeasible for busy
researchers to complete, we could not collect an exhaus-
tive list of these details. Instead, we relied on asking
questions generated during the interview about any tech-
nologies used for a specific stage or task. Therefore, the
information about resources, technologies and timelines
may be incomplete. While the number of informants may
seem low, the authors deliberately sent more e-mails than
the number of expected responses to compensate for a
potentially high non-response rate.

Furthermore, during and after the COVID pandemic,
most people experienced technology fatigue due to video
conferencing and reliance on remote communications
[54]. We also note that the recruited informants repre-
sented 8 of 31 identified studies. However, the inform-
ants represented a diversity of experiences and roles that
allowed us to reach data saturation for our main research
questions, as no new themes emerged. Therefore, the
number of informants was appropriate for the purposes
of this interpretive phenomenological interview study.

How to apply lessons from our peers

Based on the informants’ experiences and perceptions,
in addition to the authors’ similar experiences with lim-
ited time, budget and relevant human resources during
digital health studies, we suggest incorporating more
business or management strategies into research edu-
cation, such as project and team management training,
interdisciplinary skills development, and utilization of
integrated project management systems. Effective inter-
disciplinary collaboration and role clarity are essential
for implementing digitally enabled health research,
due to the multitude of actors typically involved. Aca-
demic courses in project management could focus on
adaptive strategies and leadership development. Future
policies should advise and support a standardization of
study management tools. Policies should also support
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professional development opportunities for existing
researchers in the field of management, and adequate
funding, given the more rigorous approach needed for
interdisciplinary studies. Then there is the challenge
of timing — the time it takes to develop positive com-
munication, mutual goals and a project protocol before
the study even starts. This can translate to questioning
how a current project could be expanded or adjusted
to fit a new grant call, thereby using established pro-
ject resources and working relationships. Awasthy et al.
summarize best practices for continued collaboration
with industry [19]. Some of their suggestions include
building mutual understanding, e.g. having people in
leadership positions with an understanding of both
academic and business realms who can also fill the role
of mediator between the two, referred to as “bound-
ary spanners” by Thune [19, 55]. Other best practices
include reducing resource and financial costs associ-
ated with interactions, having a policy to address con-
flicts as they arise and continuous collaboration from
designing the research questions to applying the out-
comes [19].

While we have argued that we reached saturation
based on themes, we do acknowledge that saturation
of themes and meaning are different [56]. This study is
the first of its kind, to the best of our knowledge. The
identification of these themes is a solid starting point
to structure future interview studies of researchers
about their study management practices, in both digi-
tally enabled and any other health study. No two stud-
ies were similar enough to compare directly or claim
saturation of meaning, only breadth of insights within
themes. One study, one set of research questions and
one iteration of this avenue of inquiry is not enough.
Saturation of meaning can be established via the repeti-
tion of such interview studies, each with a more micro-
focus and in-depth inquiry into, e.g. certain themes or
via more homogenous informant groups. In doing so,
there is potential to more comprehensively and thor-
oughly understand how human, technology and health
research co-exist to generate new knowledge in the
field of digital health.

Conclusion

As budding researchers, many are taught the objective
aspects of a study — a checklist of ethical approvals, pro-
tocols, and publications. However, study management
cannot rely only on following a checklist. It is more about
keeping the set of proverbial plates spinning. This inter-
view study presents new knowledge on the realities of
working in collaborative, digitally enabled health research
studies. The interviews demonstrate the evolving scope of
digital health studies to balance the agendas of industry,
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meant to develop consumer products, and those of sci-
entific research, meant to explore the unknown and
share knowledge. This evolution seems to be one of trial
and error — of trying different or a combination of work
cultures in collaborative teams, digital tools for remote
communication and coordination of study tasks and a
combination of technologies and strategies to manage
the overall study.

Through this interview study, we have hopefully
encouraged even more investigation and conversation
about comprehensive analyses of study performance —
not only the outcomes of the intervention but the per-
formance of activities behind the scenes. We intend for
this knowledge to be especially available to those in the
academic setting. It is only education on topics such as
interdisciplinary collaboration, industry partnerships,
concepts of team management, and technologies that
may help with the organization and planning of studies.
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