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Background

In Palliative Care, actors from different professional backgrounds work together and
exchange case-specific and expert knowledge and information. Since Palliative Care is
traditionally distant from digitalization due to its holistically person-centered approach,
there is a lack of suitable concepts enabling digitalization regarding multi-professional
team processes. Yet, a digitalized information and collaboration environment geared to
the requirements of palliative care and the needs of the members of the multi-
professional team might facilitate communication and collaboration processes and
improve information and knowledge flows. Taking this chance, the presented three-
year project, PALLADIUM, aims to improve the effectiveness of Palliative Care teams
by jointly sharing available inter-subjective knowledge and orientation-giving as well as
action-guiding practical knowledge. Thus, PALLADIUM will explore the potentials and
limitations of digitally supported communication and collaboration solutions.

Methods

PALLADIUM follows an open and iterative mixed methods approach. First,
ethnographic methods — participant observations, interviews, and focus groups — aim to
explore knowledge and information flow in investigating Palliative Care units as well as
the requirements and barriers to digitalization. Second, to extend this body, the
analysis of the historical hospital data provides quantitative insights. Condensing all
findings results in the development of a work system. Adhering to the work systems
transformation method, a technical prototype including artificial intelligence
components will enhance the collaborative teamwork in the Palliative Care unit.

Discussion

PALLADIUM aims to deliver decisive new insights into the preconditions, processes,
and success factors of the digitalization of a medical working environment as well as
communication and collaboration processes in multi-professional teams.
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Thank you very much for your comments and further suggestions. We have highlighted
in more detail what the project is about and what exactly the digital support/tool is
supposed to achieve.

Reviewer #1

Reviewer: Please improve the title, which seems too long and somewhat redundant
(mention mixed-method research protocol).
Response: We have adjusted the title as suggested.

Reviewer: | encourage the authors to mention criteria for reporting guidelines for
qualitative research - interviews and focus groups (COREQ) in the method section.
Response: We have added relevant information and completed the COREQ checklist.

Reviewer #2

Reviewer: First, while the authors have responded to all of the previous reviewer's
questions, | found most of the answers were not as specific as | would prefer to see.
For example, one question asked about the technicalities and financing of a proposed
novel, to be developed IT tool to foster collaboration. And the answer basically demurs
and kicks the can down the road with talk of a MVP (minimum viable product).
Software development is a whole industry and yet there is so little reference to that
work here.

Response: The interdisciplinary (medicine, sociology, and information systems) project
is funded for three years (cf. section 3.3). The development (specification,
implementation, testing, evaluation) of the software demonstrator is done by the whole
team. The implementation itself is carried out by the information systems researchers
in the project, who already have experience in that field.

| keep returning to asking myself what is this tool supposed to do? What problem has
been (or could be) identified that their IT tool can help solve? What problems are we
actually working on here? | would like to see more background that discusses the
current state of IT collaboration tools and how what emerges from their qualitative
immersion in this community can be used to move those tools forward with improved or
new functionality. Give some examples of what could possibly emerge from this
exercise. Pulling up a simple Google search on collaboration software, have the
authors looked at Trello, Slack, Asana, Todoist, Miro, Teamwork, Zoho Projects,
Airtable, LiquidPlanner, and of course, Microsoft TEAMS.

Response: A digitalized information and collaboration environment geared to the
requirements of palliative care and the needs of the members of the multi-professional
team might facilitate communication and collaboration processes and improve
information and knowledge flows. Existing systems in the ward, such as the Hospital
Information System (HIS), serve other purposes than collaboration and available
collaboration software (e.g., Microsoft Teams, Slack, or Trello) lacks the specifics of
and integration into the medical context. (line 22-25; 87-90; 94-99; 127 -132)
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Reviewer: There is also talk here about bringing in Al tools to this project, which | view
as mostly aspirational and more in the blue sky thinking realm. Expertise needed to
develop Al systems capable of doing what the author's envision (which is still unclear
to this naive reader), may need to be added to the study team.

Response: Particularly we focus on natural language processing, as the
documentation with free text fields corresponds to information exchange within the
team. We have now clarified that this in focus and what we mean by Al. (line 327-332)

Reviewer: | am a sociologist and health outcomes researcher, so | also would like to
see more discussion and integration of what clinical, patient, or family-level issues are
relevant to the proposal. Palliative care specialists are by design already pretty
invested in providing clinical service that meets patient needs. Perhaps the authors
could discuss how their qualitative immersion might be able to reveal new and
previously undocumented layers of patient-level needs and how a new model of
collaboration here might emerge to help meet them.

Response: The focus is on supporting the communication and collaboration of the
multi-professional team rather than support the therapy itself. Perceived treatment
effects from the patients' perspective are not the subject of this study. (line 94-99; 308-
309)

Reviewer: Also, from the sociology and management literature there is a lot to discuss
around the issues of small group relationships and how it affects work. What about
social network approaches? Maybe I'm just not convinced that their preferred approach
to using a business-oriented Work System Method will yield the kind of nuanced
findings that will have much impact on (presumably) already well-functioning palliative
care teams. Besides already well-known problem areas in clinical work (like assuring
safe patient handoffs between clinicians) is there anything in the literature that comes
close to describing how the current state of palliative care teamwork needs help?

Is the goal of this work to improve communication? Collaboration? Are those goals in
themselves or thought to be more of proxy or intermediate goals in service of higher
level goals of delivering better quality care?

Response: We have addressed your comments at various points in the text and hope
that this will provide additional clarity.

Challenges/improvement potentials/approaches for digital support are not given on the
basis of literature but result from the findings of ethnographic field research. Overall,
we follow an inductive, iterative approach. (line 22-25; 63-67; 96-98; 127-132)

Reviewer: The unit they propose to study is relatively small, so does their approach
envision how any of what they find could scale? How about home hospice?
Response: The knowledge-based, evaluated work system design of digitally-enabled
and digitally-supported communication and collaboration processes for multi-
professional Palliative Care teams derived from this basic research should be
transferable to other healthcare contexts in which multi-professional collaboration is
crucial, e.g., inpatient hospices, geriatrics, outpatient Palliative Care. (line 351-353)

Reviewer: My comments are not intended as harshly as they may read. Rather | find
myself at once impressed with the scope of the project and puzzled by what actual
problems (or research questions using different language) they are addressing. If this
is a dissertation or early career proposal | am more comfortable leaving questions
unanswered in the spirit of what might emerge.

Response: At the time of writing the study protocol, we were still at an early stage,
which may explain the open-ended, descriptive perspective.

Response
Yes, and | have included the relevant documentation as an additional file

Yes, the funding is external with partial industry funding, and | have included the
relevant documentation as an additional file

Participant recruitment is in progress
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Abstract:

Background: In Palliative Care, actors from different professional backgrounds work together
and exchange case-specific and expert knowledge and information. Since Palliative Care is
traditionally distant from digitalization due to its holistically person-centered approach, there

is a lack of suitable concepts enabling digitalization regarding multi-professional team
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processes. Yet, a digitalised information and collaboration environment geared to the
requirements of palliative care and the needs of the members of the multi-professional team
might facilitate communication and collaboration processes and improve information and
knowledge flows. Taking this chance, the presented three-year project, PALLADIUM, aims to
improve the effectiveness of Palliative Care teams by jointly sharing available inter-subjective
knowledge and orientation-giving as well as action-guiding practical knowledge. Thus,
PALLADIUM will explore the potentials and limitations of digitally supported communication

and collaboration solutions.

Methods: PALLADIUM follows an open and iterative mixed methods approach. First,
ethnographic methods — participant observations, interviews, and focus groups — aim to
explore knowledge and information flow in investigating Palliative Care units as well as the
requirements and barriers to digitalization. Second, to extend this body, the analysis of the
historical hospital data provides quantitative insights. Condensing all findings results in a to-
be work system. Adhering to the work systems transformation method, a technical prototype
including artificial intelligence components will enhance the collaborative teamwork in the

Palliative Care unit.

Discussion: PALLADIUM aims to deliver decisive new insights into the preconditions,
processes, and success factors of the digitalization of a medical working environment as well

as communication and collaboration processes in multi-professional teams.

Trial registration: The study was registered prospectively at DRKS (Deutsches Register

Klinischer Studien) Registration-ID: DRKS0025356 Date of registration: 03.06.21
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1 Background

Digital transformation is more and more present in health care. This digital transformation
represents a great opportunity yet also great challenge. It is becoming apparent that even
areas that have already been largely transformed are facing major difficulties in
implementation and integration. While the advantages and opportunities are rather clear
from the technical and the health economic perspective [1], clinics encounter problems in the
introduction and application [2]. Additionally, from the sociology of work and organization
perspective, there are also reservations when digitalization processes lead to formalization
and standardization, which in turn come at the expense of genuine work structures and

processes [3].

Overall, digitalization in the health sector presents opportunities and challenges at the same
time. Therefore, it requires a multidisciplinary approach including (socio-)technical, medical
and social science for a comprehensive insight. Palliative care, for example, is a discipline
focusing on holistic care in the last phase of life and does not primarily aim to cure the
underlying disease but to minimize suffering (multidimensional: physical, psychological, social,
and spiritual) among patients and relatives with special focus on their individual needs [4, 5].
For this purpose, and due to this characteristic multidimensionality in palliative care that

requires a high degree of flexibility in the treatment procedure an intensive exchange of
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information and knowledge occurs regularly in a multi-professional team with actors from
different competence profiles (including medicine, nursing, psychology, social work,
physiotherapy, music and art therapy, spiritual care, and volunteers). In multi-professional
teams, inter-subjective shared information and subjectively available knowledge are used to
produce jointly shared, orientation-giving, and action-guiding practical knowledge for the
specific case (situational knowledge) and cross-case practice (generalizable knowledge)[6].
However, due to these multi-professional perspectives, close collaboration is of high
importance. In a setting such as Palliative Care, which is rather remote from technology and
digitalization, there are no common sustainable digital concepts for these communication and
collaboration processes so far. Digital technologies, namely desktop computers and laptops,
are used to fulfill the minimum criteria regarding documentation. Still, collaboration processes
run in parallel despite the importance of the information in the documentation [7, 8].
International initiatives have been formed to standardize the data structure in Palliative Care
[9]. This, however, is only a foundation to improve collaboration digitally. Digital improvement
of communication has so far been limited to sharing electronic medical records, and even this
simple innovation leads to a sustainable improvement of care [8, 10]. Digital transformation
research in Germany rarely explicitly addresses Palliative Care [11] and has so far focused
primarily on medical and nursing aspects in general [12], healthcare robotics [13, 14],
(outpatient) patient care, and the problematization of human-technology interaction [15]. The
impact of a digital system that supports communication flows in teams and in which user-type
specific interactivity has not yet been investigated in Palliative Care. On the one hand, existing
systems in the ward, such as the Hospital Information System (HIS), serve other purposes than
collaboration (e.g., billing). On the other hand, available collaboration software (e.g.,

Microsoft Teams, Slack, or Trello) lacks the specifics of and integration into the medical
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context. Hence, appropriate, field- and case-sensitive digital support and documentation can
promote this process and help structure multi-professional collaboration [16]. PALLADiUM
aims, besides the development of a demonstrator, to identify parameters for basic design
decisions of digital tools that can be usefully applied in sensitive areas such as palliative health
care. Special consideration is given to the non-technical aspects of communication and
collaboration, which play a particular role in the field of Palliative Care. The focus is on
supporting the communication and collaboration of the multi-professional team (information
and knowledge flows), in a profitable way. For this, it is essential that all team members have
access to the information that is respectively relevant to them and that they know what the
information entails for their own work. Communication with patients and perceived

treatment effects from the patients' perspective are not the subject of this study.

In Germany, there are no guidelines or regulations in this regard and no digital application.
Although a lot of data is collected in everyday clinical practice, it is not processed for the
information demand of specific occupational groups and linked in a way that aims to improve
communication and collaboration among employees. There has not yet been any research on
digitalizing team-internal communication and collaboration in Palliative Care. Still, it is in line
with current trends in Palliative Care [17]. To address this research gap, the three-year project
PALLADiIUM focuses on investigating communication and collaboration in a Palliative Care unit
at a hospital. The research site is the University Hospital Erlangen, a maximum care center
with 25 clinics, 56 interdisciplinary centers and more than 9,500 employees, providing more
than 1,300 beds. The cornerstone of communication and collaboration in the investigated
Palliative Care unit is a weekly multi-professional team meeting (WMPT). The meeting brings
together Palliative Care team members from all professional groups (including physicians,

nurses, clergy, therapists) to discuss patients. PALLADiIUM focuses on this cornerstone, the
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WMPT, yet also investigates the related upstream and downstream communication and
collaboration (e.g., doctor's visits, shift handovers, everyday work processes, etc.). In an
interdisciplinary approach, social scientists first observe and investigate communication and
collaboration in the Palliative Care unit for the grounded theory approach [18]. The resulting
gualitative findings (e.g., with regard to different information needs or information and
knowledge gaps) serve as a major input for the involved information systems engineers
modeling the communication and collaboration in the Palliative Care unit with respect to the
work systems theory [19, 20]. Hence, this project adheres to the Work Systems Theory [19,
20] and sticks to the work systems method [19, 20] as an overarching methodological
approach. In the project, these are applied to the work system of Palliative Care, specifically
to communication and collaboration processes, and are expanded to include perspectives and
methods from sociology. Besides primarily qualitative methods from sociology, the analysis of
historical structured (numeric) and unstructured (free text) data from the HIS, including the
application of methods in the area of Artificial Intelligence (Al; particularly natural language
processing), aims to develop a technical prototype as a supportive tool. Thus, depending on
the professional group, the structured (and automated) processing of relevant information
can contribute significantly to ensuring that each professional group has the relevant
information available for the treatment in order to carry it out in the best possible way,
without the role of existing (experiential) knowledge and cooperative coordination in the
team losing importance. Rather, the aim is to show how digital information systems can
support and optimize the cooperation and knowledge processes in the team as well as for the
individual. The comparatively low progress in digitalization in the Palliative Care unit
represents an outstanding opportunity to conduct prototypical research into how information

and communication technology and digitalization processes can be designed at an early stage
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and which working conditions and competencies must be created among the actors involved
in patient care to enable acceptance and confident handling of digital technologies. The
project aims to deepen existing knowledge and extend the scientific body of knowledge by

pursuing the following primary research questions:

e How should a digitally-enabled Palliative Care work system be designed to be feasible
and accepted by the team members?

e Which Al-based approaches are suitable for making structured and unstructured data
in Palliative Care more usable for communication and collaboration processes?

e Which digital competencies are required of team members in the work system to make

a digital transformation in Palliative Care successful?

2 Method

As diverse as the research approach, the project team includes three main professions (i.e.,
sociology, information systems engineering, and Palliative Care). To explore the questions
mentioned above, the project favors a multi-mixed-method research approach [21] applied in

an iterative procedure:

The overarching methodological framework is the Work System Method [19, 20], respectively
the Work System Transformation Method [22] , which we apply particularly to communication
and collaboration processes in Palliative Care. The Work System Method has three steps: 1)
identify the system and its opportunities, Il) analyze the system and identify possibilities in it,
and Ill) recommend and justify changes [20, 23]. All three steps are closely interlinked with
gualitative data collection and analysis to successfully adapt the work system theory and make

it usable for the Palliative Care environment. This includes the exploration of the field (the
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inpatient Palliative Care unit), which is an essential step to create a deeper understanding of
multi-professional communication in the working environment and, thus, provides functional
and non-functional requirements for an information system facilitating communication and
collaboration. Moreover, this is crucial to identify the work system in an as-is and to-be state.
The work system (i.e., its processes and activities, information, and technologies) serves as a
blueprint for a technical prototype aiming to improve communication and collaboration in the
multi-professional team of the Palliative Care unit. The Palliative Care unit of the University
Hospital Erlangen, affiliated with the Palliative Care research department, was chosen as the
sample due to access and proximity. It has six single and three double rooms and treats

approximately 350 inpatients each year.

Besides the qualitative research-driven stream, pre-existing data are the basis for the
guantitative research-driven stream in this project. Applying methods from the area of Al —
i.e., machine learning and natural language processing — provides insights extending the
deduced qualitative insights. Furthermore, besides the identified requirements, the historical
data serves as the basis for Al models extending the functionalities of the technical prototype

- particularly with regards to text processing and preparation.

Regarding technical development, the project favors an iterative approach with early on-field
phases to reevaluate the progress and reconsider design decisions. As early as after 18
months, the first version of the prototype shall be ready for on-field tests. This will serve as a
basis for further development of the work system and the functional prototype. The prototype
exemplifies the added value for the working environment of Palliative Care and enables an
approximate quantification of the added value in exemplary cooperation processes. It will

mature continuously in iterative project sprints, using findings from qualitative research. Any
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need for change or new requirements that become evident through qualitative research will

be reflected to improve the design.

2.1 Qualitative Methods

The focus of the qualitative research approach is to initially map the actual and target state of
digitalization and digitalization possibilities of the cooperation processes in the Palliative Care
unit. Later on, its focal point will shift to an evaluative orientation. Ethnographic fieldwork
centered around the WMPT will provide us with insights about information and knowledge
flows in and around the WMTP, communication strategies of individuals and in the team, as
well as the usage of analog and digital tools. The ethnographic approach [24, 25] will supply
us with an understanding of the participant's tacit knowledge and everyday practices that
would not otherwise be accessible. The qualitative data collection and analysis will be carried
out according to grounded theory, a structured yet flexible methodology [18]. The main
characteristic of grounded theory is the constant alternation between fieldwork (data
collection) and data analysis/theory building. Core features are conceptualization (through
open, axial, and selective coding procedures), permanent comparison, theoretical sampling,
and memo writing [26]. For the recruitment regarding the ethnographic fieldwork (participant
observation, interviews, and focus groups), all employees of the ward who regularly work in
the team and with patients are included anonymously. For the interviews and focus groups,
participants from various professional groups (physicians, nurses, therapists, pastoral care,
psychotherapy, as well as social work and case management) were specifically asked to
represent as broad a professional spectrum as possible. Participation is voluntary, based on
informed consent, and can be taken during working hours. No further compensation or

incentives are given. The findings from the research are reflected to the team in focus groups
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and on-site presentations. Supervisors have access to the results of the surveys only in

anonymized or aggregated form.

Qualitative research plan

l Step 1- Project month 1-9 | I Step 2 - Project month 3—-18 | | Step 3 Project month 18—-36

Field Cycles:1-2 Field Cycles3-6 Field Cycles: 7-10

Methods:

\

7 Methods: 7 Methods:

= Ethography: Sensitiving concepts, structured

= Ethography: explorative approach = Ethography: Specificsituations

- = Focusgroups: longitudinal evaluation of the .
Focus groups: requirements fora 2 = Focusgroups: Evaluation
functional demonstrator

digital - Comparsion toan other palliatve Care
tool = Interviews unit

= Interpretation: Qualitative methods = Interpretation: Qualitative methods = Interviews

(grounded theory, sequential analysis, > Aims: = Interpretation: Qualitative methods

i = Selectiveobservation of specific processes (groundedtheory, sequential analysis)
7 Aims: e
3 = Developmentofintervie idlines :
= adjustmentoftheresearch velop i iew guidli

R = Refiningoftheworkingsystem = Precise and goal oriented use of

instruments
i = Precise requirement-profile for the functional
& brosd understanmngrofcrurrent S .2 = Evaluationand ehnancement of the
workflows, communicationand demonstrator , P ;
K T S working system and the functional
HOWIECRED! = Developmentof aworking system and first draft demonstrator
= Identifyingrequirements for a digital ofthe functional demonstrator

tool

Framework: Grounded-Theory-Methodology

2.1.1 Ethnographic fieldwork

Ethnographic fieldwork ensures that the specific relevance of actor-bound knowledge in the

Palliative Care setting is incorporated into the work system and prototype development.

Participant observations

Ethnographic field studies [27] take place at the Palliative Care unit in the university hospital
in Erlangen. Two researchers (SG, SP) with focus on qualitative social research, sociology of
death and dying and sociology of knowledge will accompany and observe employees from
several professional backgrounds in their daily working routines. They will observe their
practices and interactions while taking field notes and memos. Information about the
professional background of the researchers, research interests and details about the project
are shared with the team members situationally during the ethnographic research. The data

will be collected in three steps, each containing two to three field cycles. Every field cycle will
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last two weeks and is centered around the WMPT, one week before and one week after. The
WMPT is a node point in multi-professional collaboration, where expertise and case-related
knowledge are knit together. The pauses between the on-site visits are used to interpret the
collected data. Distancing and reflection (writing process, exchange within the sociological
team, memos) on one's research role, presumptions, experiences, and perceptions in the field
and their potential impact on data analysis and further research decisions is also important
here [28]. Field notes will be elaborated into protocols, coded in MAXQDA, and analyzed using
the grounded theory approach [18]. The resulting hypothesis and communication and
collaboration models will be regularly discussed in the interdisciplinary research team and
used to create and refine the work system's design and the functional prototype. According
to grounded theory, findings will be used to concretize the focus of following ethnographic
observations. Since the participant observation is based on the observation of interactions, no
ns according to a guideline, such as in an interview, are needed. Conversations arise
situationally and are also recorded in the field notes. With each field cycle, the observation is
specified. As the empiricism progresses and through the evaluation, the foci for the

subsequent observations are successively worked out and refined.

The research follows an explorative design in the first stage (field cycle 1-2). The aim is to get
a broad picture of communicative and collaborative processes and progress in the Palliative
Care unit. This will provide a fundamental understanding of interdependencies between the
different working flows of the multi-professional team and the usage of digital and analog
tools, what role they play in daily practices and where they might be deficient. Therefore,
practices, patterns, manners, places, and situations in which the Palliative Care staff members
make decisions and participate in communicative interaction are observed. Since two

researchers are simultaneously in the field and will look at the same processes, different
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perspectives can be contrasted. The first stage is essential to concretize the research
perspective. We also devise the first sensitizing concepts [29] to elaborate and specialize our
observation focus for the following field cycles. The second stage (field cycle 3-6 observations
will be more structured and centered on explicit research questions. Both researchers will be
simultaneously on-site but may follow different objectives in their observation. During this
period, field-specific interview guides will be developed. During the third stage (field cycle 7-
10), both researchers might (but do not have to) be present independently at the research
site. At this stage, highly selective observations will be conducted. By the 18" project month,
a first draft of the overall system in the form of a Minimum Viable Product (MVP) will be
available and introduced to the Palliative Care unit. Participant observations and focus groups
will aim to produce insights about the practical usage, hindrances, and opportunities for
prototype enhancements, as well as the acceptance and interactivity in human-machine

collaboration.

Interviews

Semi-structured interviews (SG, SP) will be conducted with the staff. Three to four members
of every profession that's part of the patient-involved Palliative Care team (doctors, nurses,
therapists and spiritual care, social workers) will be questioned at two or three different points
in time based on an informed consent agreement. The first wave of interviews (field cycle 3-
4) will focus on the participants' perspectives on their collaboration and communication
processes, their usage of digital tools, and their expectations of those. In field cycles 5-10, it is
planned to focus the interviews on evaluating and assessing early versions of the digitally
assisted work system and its artifacts. Palliative Care
The design of Interview guides stems from findings from participant observations and

respective necessities regarding the work system design (e.g., specification, clarification,
12
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evaluation) and will therefore be adjusted to the peculiarities of the field. The specific
questions arise from empiricism and are not fixed at the beginning. All Interview
transcriptions will be transferred to MAXQDA, coded, and interpreted based on grounded

theory.

Focus groups

Between three and six thematic focus groups [30] with national and international experts on
digitalization, hospice, and Palliative Care will be conducted (SG, MM, SP, MW). Those

experts will be recruited based on their relevant publications or practical experience.

The first focus group (research cycle one to two) will center around requirements and
expectations for a digital working assistance tool. We will ask questions about the information
exchange and loss in their everyday work, what information needs there are, and what
information, for example, should immediately be forwarded to all team members or
employees in certain professional groups. A formative evaluation of the prototype's
longitudinal use is planned in subsequent focus groups. At the same time, it serves as a basis
for the preparation and scaling of an implementation of the design into a functional working
system. The aim is to provide a well-founded analysis of the possibilities and limits of the
developed prototype (summative evaluation). In field cycles nine to ten, the results and
proposed solutions for the field of investigation at the University Hospital Erlangen are
critically reflected at a second location: The Palliative Care unit of the University Hospital
Augsburg, to allow for a systematic comparison of the conditions and possibilities for
implementing the developed solutions based on empirical findings from research at University

Hospital Erlangen. Transfer possibilities will be discussed in focus groups. As a reflection of the

13



©CO~NOOOTA~AWNPE

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

305

306

307

308

309

310

311

312

results with another inpatient location, a refinement or generalization of the design principles

of the digitally supported work system is expected here.

2.2 User typology-specific processing and evaluation of (un)structured data and

information

The findings from qualitative research will define the outline for the design of the work system
design as well as of the functional prototype. Based on the results of the qualitative research,
the project team will identify functionalities to be implemented in a prototype to facilitate the
work system. Each functionality will be evaluated based on expected impact (fostering
collaboration), feasibility, and development effort. Then, the project team prioritizes the
development of the functionalities of the prototype based on the dimensions mentioned
above. According to the prioritization, the prototype is iteratively developed until an MVP
state is reached and initially evaluated in the field. Based on the insights gained from this, the
prioritization of the remaining functionalities may be adjusted, and the further development

of the MVP will then again follow the prioritization made by the research team.

The prototype will use quantitative data from the local HIS. For Palliative Care, structured data
are usually available in the form of biometric (laboratory data, vital signs) and psychometric
data (including symptom assessment, self-reported or recorded by others) [31, 32]. On
structured data, very basic concepts like correlation or linear regression are already useful to
understand structured data and draw objective conclusions properly. This however is not in

scope as the focus is on collaboration support rather than support of the therapy itself.

Additionally, unstructured data are available in image and text form for biometric information
(including examination findings from equipment such as Magnetic Response Imaging or tissue
samples) as well as for psychometric information (e.g., specialist psychological exploration and
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interview documentation from various members of the multi-professional team). The
progressive development in the field of natural language processing, favoring language
models such as BERT [33] or GPT-3 [34], enables the systematic integration of text-based data
and retrieving information from them. A known challenge in Palliative Care is the abundance
of data (primarily text-based documentation). A possible approach to tackle this challenge is
individualized summaries of existing documentation for a patient (abstractive or extractive
summarization), question-answering, or identification of triggers for actions, to speed up
information retrieval. Modern large language models are zero-shot learners, hence, they can

be applied without training, simply by defining corresponding prompts for the given context.

Overall, combining quantitative and qualitative information from various sources and a
profession-specific preparation of it enables a more holistic understanding of the patient. To
make use of them, a well-balanced information system is required. Hence, the project
contributes to computer-supported cooperative work, collaboration engineering, group
support systems, collective intelligence, and hybrid (human and artificial) intelligence. Here,
the project will provide new insights into how information technology not only supports
communication but also how Al-based systems actively support collaboration processes,
potentially up to a role as an interaction partner that takes the initiative and autonomous role
in the communication and collaboration processes. In concrete terms, an Al-based system can
act as an additional actor and provide relevant contributions through comprehensive analytics

and connotation-free representation.

In all areas of health care and beyond, the use of unstructured data in multi-professional
teams is a challenge. PALLADIUM will explore the Al-based use of unstructured data in the
context of the working environment of Palliative Care. Concepts of Al-based clinical decision-

making have been researched for two decades [35]; however, this research activity is limited
15
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to evaluating scientific data. So far, this innovation has hardly found its way into clinical care.
PALLADIUM addresses both the clinical-application-related Al-based use of unstructured data
and aspects of human-machine collaboration to integrate this use into clinical workflows in a
direct prospective comparison of Al-based and clinical-empirical recommendations for action

and thus represents a considerable scientific gain in knowledge.

2.3 Expected results

The central result of the project will be a knowledge-based, evaluated work system design of
digitally-enabled and digitally-supported communication and collaboration processes for
multi-professional Palliative Care teams to make case-relevant information and knowledge
jointly available and usable. In particular, PALLADiIUM should contribute to transferring work
systems theory to the specifics of work systems in health care, nursing, and present design
principles for work systems in this field. PALLADIUM is expected to deliver decisive new
insights into the preconditions, processes, and success factors of the digitalization of a medical
working environment and communication and collaboration processes in multi-professional
teams. The design principles derived from this basic research should be transferable to other
healthcare contexts in which multi-professional collaboration is crucial (e.g., inpatient

hospices, geriatrics, outpatient Palliative Care).

3 Discussion:

3.1 Ethical considerations

Within the study, no interventions are expected to cause any unwanted side effects. The study
will be explained to all participants, including the purpose and the methods, questions will be

clarified, and participation will take part based on signed, written, informed consent.
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Participants will be informed that if they wish to withdraw from the study, they can do so at
any time without giving their reasons. Ethnographic attendance will be oriented on the
individual participants' available time and workload peaks. Interviews will take place during
the staff's working hours and will be planned according to their schedule. Anonymized
historical clinical data from the HIS used to finetune the natural language processing approach
and is used under a broad consent agreement. Of course, the project operates under ethical

approval, an audited data protection concept, and the staff council representatives' consent.

Even though the ethnographic researchers care not to disturb any processes, their mere
presence might be challenging for some staff members. Since the researchers coordinate their
attendance in situ and cooperate with the individual members of the Palliative Care team,
staff members can always decide about the researcher's participation in every situation. If
non-participants (patients, relatives) are present, they will be informed about who the
researchers are. For conversations between team members and patients or their relatives,
they are asked in advance by the respective team members whether the researchers are
allowed to be present or not. The development of digital artifacts to improve multi-
professional teamwork should be beneficial for the staff of the digital care unit. Also, the
findings on the topics of communication and collaboration will be shared with participants,
which will give them feedback on their organization and processes and could improve their
awareness of everyday practices. Results from the project may be transferred to other sectors

of the healthcare sector.

3.2 Data Security

All data will be handled strictly confidential. Field notes, as well as interview transcripts, will

be pseudonymized. The document linking names and personal data to the pseudonymization
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keys is locked in a secure place in the Palliative Care research department facilities in Erlangen.
Consent forms will be kept separately from the data. The data is stored at the servers of the
University Hospital in Erlangen and secured by password. Because some members of the
research team are direct superiors to the staff of the Palliative Care unit (the participants), a
data management plan was formulated that prohibits those team members from access to
non-pseudonymized data. Therefore, recorded audio files and field notes will be stored in a
separate protected space on the Erlangen Universities servers. Only researchers that don't
have this affliction know the password and have access to the list that links pseudonyms with
the names and data of the participants. After data analysis, the list containing the encryptions
will be deleted. No information will be included to identify participants when any research
results are published and shared at conferences. Clinical Data from the HIS, will be
pseudonymized and safely transferred between the University Hospital of Erlangen (Palliative

Care) and the University of Augsburg (business informatics).

3.3 Funding and Cooperation

PALLADiIUM is funded by bidt (Bavarian Research Institute for Digital Transformation), which

is part of the Bavarian Academy of Sciences and Humanities.

The digital transformation of the working world of Palliative Care affects the professional
actors to the same extent as the patients and their families. To do justice to this, PALLADiUM
envisages the involvement of these stakeholder groups as well as the public. Therefore,
PALLADIUM cooperates with an advisory board, which provides professional networking and
gives valuable indications and ongoing peer review. PALLADIUM cooperates with the
Coordination Office for Hospice and Palliative Care in Germany, funded by the Federal Ministry

for Family Affairs, Senior Citizens, Women, and Youth, and with the All Ireland Institute of
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Hospice and Palliative Care (AlIHPC). To involve the public, patient, and family representatives,
the University Hospital Erlangen and the AlIIHPC integrate their patient and public involvement
initiatives. The cooperation takes place within the framework of twice-yearly events, in which
the research questions, solution approaches, and the current project status are discussed. In
the sense of active participation, research aspects from the respective project status are
derived from the events and integrated into PALLADiIUM. The collaborations also provide
public scrutiny and support the scientific-ethical integrity of PALLADIUM beyond the project

partners' research excellence and integrity.

3.4 Dissemination

Results will be written up and published in peer-reviewed journals. Findings will also be
presented at national and international conferences in the fields of Palliative Care,
information systems, and sociology. For some publications, anonymized data will be shared in
open-access platforms under the FAIR Principles. PALLADIUM is presented on the homepages
of the University Hospital Erlangen and the University of Augsburg and made accessible to the
interested public and other researchers. It is planned to link these pages with the homepages
of the German and international cooperation partners as well as the homepage of the bidt.
Research results will also be made available here, including the fully anonymized data and
annotated data sets - as far as possible under data protection law - and made available for
scientific cooperation. PALLADiIUM also publishes a compendium and instructions on the

scientific methods used in the project.

Furthermore, the guidelines for developing a tutorial for digitizing multi-professional work
environments derived from PALLADIUM are published here. The aim is to enable multi-

professional teams (in healthcare) to initiate a process of reflection on their collaboration, to
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improve collaboration based on the insights gained during this project. The open research
approach aims to make the knowledge gained in PALLADiIUM and the data collection available
for further scientific use and promotes further scientific cooperation on digital transformation.
It is planned to organize public events where the research results are presented and discussed
in a layman-friendly way. Key results will be communicated in educational workshops. So far,
a press release has been published, as well as a short description on the websites of the
Palliative Care Department at the University Hospital Erlangen, the University of Augsburg,

and the bidt, respectively.

The expected knowledge gain and routines from the research will radiate into the ward at the
University Hospital Erlangen due to the close involvement in the project. Bringing the
developed prototype into a production setting is not intended as of now. Further, the insights
gained during the project are intended to disseminate into other Palliative Care wards and

other healthcare areas, with the intended communication outlined above.

3.5 Risks

There is a possibility that it will not be feasible to introduce and install the functional prototype
in the Palliative Care unit. This might be due to the interface of the HIS that might not allow
for adding new elements to the running system. If this is technically possible, we would still
have to be certain that an interruption of running operations is impossible. In addition, the
HIS will be exchanged during the research period. Since we want to avoid double
documentation that takes extra time and might disturb the routines and the effectiveness of
the work done at the Palliative Care unit, it might not be reasonable to install additional

separate digital tools that need to be maintained constantly. In case we cannot introduce the
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functional prototype in daily procedures, we might give it to the participants in interviews and

focus group sessions on collecting feedback on its functionality and for evaluation.
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Al: Artificial Intelligence; HIS: Hospital Information System; MVP: Minimum Viable Product;
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Figure 1: Phases of the qualitative research approach
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Qualitative research plan
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Step 1 - Project month 1-9

Step 2 - Project month 9-18

Step 3 - Project month 18-36

Field Cycles: 1-2

» Methods:
= Ethnography: explorative approach

= Focus groups: requirements for a
digital tool

= Interpretation: Qualitative methods
(grounded theory, sequential analysis,

...
> Aims:

= adjustment of the research
perspective

= broad understanding of current
workflows, communication and
knowledge processes

= |dentifying requirements for a digital
tool

Field Cycles 3-6

» Methods:
= Ethnography: Sensitizing concepts, structured

= Focus groups: longitudinal evaluation of the
functional demonstrator

= Interviews

= |nterpretation: Qualitative methods

» Aims:

= Selective observation of specific processes
= Development of interview guidlines

= Refining of the working system

= Precise requirement-profile for the functional
demonstrator

= Development of a working system and first draft
of the functional demonstrator

Field Cycles: 7-10

» Methods:

Ethnography: Specific situations

Focus groups: Evaluation
— comparsion to another palliatve care
unit

Interviews

Interpretation: Qualitative methods
(grounded theory, sequential analysis)

> Aims:

Precise and goal oriented use of
instruments

Evaluation and enhancement of the
working system and the functional
demonstrator

Framework: Grounded-Theory-Methodology

*


https://www.editorialmanager.com/pcar/download.aspx?id=47468&guid=8626f238-3815-4d4b-af81-d47b3239f433&scheme=1
https://www.editorialmanager.com/pcar/download.aspx?id=47468&guid=8626f238-3815-4d4b-af81-d47b3239f433&scheme=1

COREAQ checklist

Click here to access/download
Supplementary Material
COREQ_Checklist.pdf


https://www.editorialmanager.com/pcar/download.aspx?id=47467&guid=68f7c9a3-64d4-4870-bb3d-536bdb0a7099&scheme=1

