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Abstract

Background: Health care delivery is often fragmented, with different services being delivered by different organizations.
Various forms of teamwork are often used in health care, aiming to mitigate the challenges related to this fragmentation.
One example of teamwork in mental health is Flexible Assertive Community Treatment (FACT). FACT is a model for
comprehensive and integrated care for patients with long-term, serious mental illness. FACT teams deliver services using
assertive outreach to treat patients who can be hard to reach by health care services. However, Norwegian FACT teams have
issues with the current eHealth solutions related to the fragmentation of health care.

Objective: This study aimed to identify requirements and develop use cases and use case diagrams for eHealth solutions that
support effective teamwork within FACT teams, using them in a case study for collaborative health care delivery.

Methods: A design science framework was used to explicate the problems of eHealth solutions in FACT teams. This included
performing the subactivities of defining the problem precisely, positioning and justifying the problem, and finding root causes.
Based on this explication, we derived a set of requirements, use cases, and use case diagrams for FACT teams.

Results: We present the explication of the problems of eHealth in Norwegian FACT teams. Building on the results, we
present functional and nonfunctional requirements for electronic health records, electronic whiteboards, video conference
solutions, and digital questionnaires. Improved integration across these systems was identified as a recurring need. We also
provide use cases and diagrams illustrating system use in practice.

Conclusions: FACT teams in Norway require more integrated and tailored eHealth solutions. The requirements and use cases
presented in this study offer a foundation for developing tools that better support the collaborative and mobile nature of FACT
team operations.
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i and establishing strong relationships between the patient
Introduction and health care workers [1,2]. Both approaches depend
on effective teamwork, which is increasingly regarded as
essential for delivering high-quality health services [1-3].
However, studies have revealed variation in how teamwork is

Recent trends in health care emphasize integrated care
[1] and patient-centered care [2]. Integrated care delivers
health care services coordinated across various providers,
while patient-centered care focuses on patient involvement
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interpreted and practiced in health care, encompassing aspects
such as interaction, roles, and team fluidity [4].

The Flexible Assertive Community Treatment (FACT)
model is a comprehensive and integrated approach to care
provision for patients with long-term, serious mental illness,
which relies on teamwork [5]. Most FACT teams target
adults, although FACT youth teams target youth aged
12 to 25 years, demonstrating the model’s adaptability
and effectiveness [6]. FACT teams deliver a wide range
of services, including mental health care, using assertive
outreach and targeting patients who are often hard to reach for
traditional health care services. The care provided to patients
of FACT teams varies according to their needs. In stable
phases, patients receive individual case management from
1 team member. In phases when they need intensive follow-
up, a collaborative approach is adopted, involving multiple
team members in a shared caseload [5]. In Norway, FACT
teams are managed within the public health care system and
serve as a cooperation between primary care, managed by
the municipalities, and specialist care, under the responsibil-
ity of the Regional Health Authorities. Norwegian FACT
teams therefore consist of employees from both sectors,
working together in an integrated team. In this paper, we
focus on Norwegian FACT teams, hereafter referred to as
FACT teams, as a case study of teamwork, owing to the
well-defined structure and roles of these teams [7]. In addition
to team organization, the delivery of care in Norway is shaped
by standardized patient pathways for specific diagnoses.
These pathways structure treatment through requirements for
patient communication, clearly defined responsibilities, and
set timeframes for service delivery. They aim to reduce
treatment variation, strengthen user involvement, and improve
coordination among services. Although no pathway is tailored
specifically for FACT, patients in FACT teams follow general
mental health pathways, which influence how their care is
organized [8].

In a previous study [9], we described how FACT teams
use a range of eHealth solutions, including electronic health
record (EHR) systems [10], calendars [11], video conferenc-
ing solutions [12], digital questionnaires [13], and electronic
whiteboards [14]. However, the effectiveness of these tools
is limited by the fragmentation of health care, where services
are delivered by different organizations at varying levels of
care [15]. This fragmentation contributes to medical errors
and poses particular risks for mental health patients, who
often depend on multiple health and social care providers
[16]. One consequence is that health care workers often have
limited access to relevant patient data across systems [17].
Because many eHealth solutions are developed as stand-alone
products from single vendors, they cannot always exchange
data, thereby restricting the flow of information [17-20].
FACT teams are particularly vulnerable to these challenges,
since they operate across both municipal and specialist care
and rely heavily on mobile and outreach-based work. This
increases the need for digital solutions that can support
coordination and information sharing across organizational
boundaries [9]. Addressing these issues highlights the
challenge of integration, which we define as the connection
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of data, applications, and application programming interfa-
ces (APIs) to improve system interoperability [15]. Thus,
the goal of integration is to enable seamless data exchange
between health care applications. Two examples of projects
that address integration challenges in health care include
a comprehensive set of requirements for data integration
based on a systematic literature review [21] and the Valkyrie
project, which aims to develop a technical prototype of an
information and communications technology (ICT) architec-
ture to improve health care delivery [22].

The development of eHealth solutions typically involves
the specification of requirements [23] and use cases [24].
In this study, we define requirements as statements describ-
ing the functions or qualities that an eHealth system must
fulfill to support FACT team operations. We distinguish
between functional requirements, which specify what the
system should do, and nonfunctional requirements, which
describe how the system should perform. We define a use
case as a description of how users interact with a system
to achieve a specific goal, often illustrated through use case
diagrams [24]. These concepts form the basis for this study.

This study aimed to define the requirements and use
cases for eHealth solutions that support teamwork in health
care settings, with the goal of improving data access for
health care professionals and reducing fragmentation through
integration. To achieve this, we applied the initial 3 steps
of the design science framework, using teamwork as a
case study, focusing on FACT teams. The design science
framework is a stepwise approach to developing practical
solutions to real-world problems, and it is particularly suited
for eHealth research because of its systematic and rigor-
ous structure. In this paper, we present the results of our
investigation as a set of requirements and use cases that
specify the proposed eHealth solutions. Our results aim to
inform policymakers, with the intention of demonstrating the
needs of FACT teams and thereby laying the foundation for
the technical development of tailored eHealth solutions.

Methods

Design Science Framework

For this study, we used the design science framework [23]
to guide the development of requirements and use cases
for eHealth solutions for FACT teams. This framework was
chosen as it aligns with our goal of creating user-centered
eHealth solutions that are well adjusted to teamwork. It
supports a structured approach and emphasizes an iterative
process in artifact development. Design science consists
of a set of iterative steps: (1) explicate the problem, (2)
define requirements, (3) design and develop an artifact, (4)
demonstrate the artifact, (5) evaluate the artifact, and (6)
communicate artifact knowledge [23]. We focused on the
initial 3 steps of this framework to inform the development
of eHealth solutions that support teamwork in health care
settings.
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Problem Explication

In the first step of the design science framework, we defined
the problem that the eHealth solutions aim to address. We
defined the problem precisely to make it clearer and easier
to communicate; positioned the problem in a context; and
justified the identified problem to demonstrate its signifi-
cance, relevance, solvability, and level of challenge. The
explication also included an analysis of its root causes, which
provides additional context, ensuring focus on the causes
of the problem rather than its symptoms. Unless otherwise
specified, analytical steps were conducted collaboratively,
with the first author leading the analysis and the coauthors
contributing through iterative discussion and review.

To define the problem precisely, we built on the results of
a previous thematic analysis of observations and interviews
in both urban and rural FACT teams [9]. In that study, initial
themes were defined and coded. During review, subthemes
were added to differentiate distinct aspects of the data. In
this study, these themes and subthemes formed the foundation
for problem definition. The narratives underlying each theme

Table 1. Themes and subthemes used for problem definition [9].
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and subtheme were analyzed in light of the existing eHealth
infrastructure and regulations governing eHealth in Norway
[19].

The initial identification of problem situations was
conducted by the first author, who reviewed each theme
and its associated coded extracts to identify instances where
current digital tools hindered teamwork, coordination, or
patient care. These preliminary interpretations were then
presented to the coauthors, who provided methodological
and domain-related feedback. Through iterative discussion in
project meetings, the problem descriptions were refined as
necessary. This process ensured analytic rigor by combining
the detailed perspective of the primary analyst with validation
from experienced researchers.

The resulting set of problem descriptions was subsequently
grouped into broader categories representing the general
shortcomings of current eHealth solutions. Table 1 provides
an overview of the themes and subthemes applied in this
study, and full details of their derivation have been reported
previously [9].

Main theme Subthemes

Communication Suitability of video consultations

Documentation Documentation while traveling

Organization Systems not adapted to FACT? teams

COVID-19 Maintaining team capacity; maintaining contact with patients
Technologies Electronic health records; electronic whiteboards; calendars; lack of

integration

3FACT: Flexible Assertive Community Treatment.

Although no patient data were used in this study, ethical
considerations regarding patient privacy and data secur-
ity were considered when analyzing FACT team needs
and designing requirements. Ensuring that eHealth solu-
tions enable data sharing while protecting sensitive health
information informed the extraction of problem descriptions
and requirements.

To position the problem, we performed a document
analysis [25] of 2 central sources: the FACT model descrip-
tion [5] and a national evaluation report of FACT teams
[26]. The analysis followed a structured process of identify-
ing, selecting, appraising, and synthesizing information from
these documents. The documents were first read superfi-
cially to gain an overview and then examined in depth to
extract descriptions of the purpose of FACT teams, their
core activities, their organizational structure, stakeholder
involvement, and the environments in which they operate.
This contextualization ensured that the problem definition
was not limited to the technical shortcomings of eHealth
solutions but was situated in the organizational and opera-
tional realities of FACT teams, thereby informing the
relevance and scope of the requirements.

Similar to the precise problem definition, the justifica-
tion of the problem was based on an analysis of the
results of the thematic analysis reported previously [9]. In
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this step, we re-examined the themes in relation to their
degree of solvability (ie, whether they could realistically be
addressed by digital interventions) and level of challenge (e,
the practical and organizational difficulties involved). This
evaluation was informed by our knowledge of the Norwegian
eHealth infrastructure and regulatory environment [19]. The
purpose of this step was to assess whether the problems were
significant for FACT teams and whether they represented
broader structural issues in Norwegian health care.

To analyze the root causes of the problem, we used the
“five whys technique” defined by Serrat [27], by starting with
the basic problem and then repeatedly asking the question
why until we reached explanations that pointed to the root
causes of the problem. At each stage, the answers were
informed by contextual knowledge of the Norwegian eHealth
infrastructure and regulatory environment [19], ensuring that
the reasoning remained realistic and grounded. This system-
atic approach helped distinguish surface-level symptoms from
structural issues, guiding us toward a technical framing of the
root problem that directly informed the design of potential
solutions.

Together, the positioning, justification, and root-cause
analyses established a structured understanding of the
problem. These steps provided the conceptual and con-
textual foundations for the subsequent design work. By
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systematically connecting prior findings, contextual docu-
ments, and infrastructure knowledge, this phase ensured that
the later definition of requirements and design of artifacts
were grounded in the realities of Norwegian health care.

Requirement Definition

Following the second step of the design science framework,
we outlined an artifact that solves the explicated problem and
defined requirements for the artifact. To outline the artifact,
we chose the type of artifact that should be designed to solve
the problem and briefly described the main functionality. To
define requirements for the eHealth solutions, the first author
created a table in Microsoft Excel in which each element
of the problem description was entered as a separate row.
For each row, the corresponding narratives from the thematic
analysis were reviewed to identify the underlying user needs,
workflow challenges, and contextual constraints. This table
served as the analytical structure for translating empirical
insights into requirements and was iteratively discussed and
refined in project meetings with the coauthors.

Some requirements were derived directly from clearly
stated needs within the themes, while others required further
interpretation and design reasoning, where the themes pointed
to broader challenges that implied more complex system
functionality. For the electronic whiteboard, we additionally
examined existing solutions to understand what information
is typically displayed and how it supports coordination. Each
requirement is linked to the corresponding element of the
problem explication, ensuring transparency and traceability
in how empirical insights informed the requirements. The
requirements are presented at different levels of abstraction,
with the electronic whiteboard receiving the most detailed
specification due to its critical role in improving coordina-
tion in FACT teams. We defined functional requirements,
describing what each eHealth solution can accomplish, as
well as nonfunctional requirements, which apply across all
the eHealth solutions.

Finally, 2 field experts with extensive experience
supporting FACT teams reviewed the requirements for the
electronic whiteboard. The review process involved provid-
ing written feedback on the draft requirements, followed
by a meeting to clarify and discuss the comments. The
experts evaluated the clarity, feasibility, and relevance of
the proposed requirements. Their input was instrumental in
refining the requirements, particularly by ensuring that the
functionality aligned with real-world team workflows and that
the terminology accurately reflected clinical practice.

Designing Artifacts

The third step of the design science framework involves
designing an artifact according to the requirements and the
explicated problems [23]. In this paper, we present use cases
and use case diagrams for an eHealth solution and justify the
design proposals.
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To generate ideas for the design of the eHealth solution, all
3 authors participated in a structured, guided brainstorming
session. The session was conducted in person and facilita-
ted by the first author, who prompted idea generation using
the explicated problem, the defined requirements, and our
shared knowledge of Norwegian eHealth infrastructure and
regulations [19] as framing inputs.

During the session, ideas were presented, discussed, and
clustered into emerging solution concepts. These concepts
were then reviewed and refined based on their anticipa-
ted feasibility and usefulness in the Norwegian context
(eg, alignment with existing infrastructure, compliance with
regulations, and integration potential). The first author took
notes throughout, capturing both the proposed ideas and the
reasoning behind them.

After the session, the first author drafted the design
rationale for the major design decisions, which was sub-
sequently reviewed by the coauthors to ensure accuracy
and shared agreement. Building on the selected ideas and
the requirements, we developed use cases that describe the
actors, goals, and interaction flows of each proposed eHealth
solution. The first author also used a Unified Modeling
Language (UML) 2.0 diagram [24] to visualize system
functionality and relationships.

Ethical Considerations

The project received approval from the Data Protection
Official at Innlandet Hospital Trust (reference: 137877) and
was reviewed by the Regional Ethical Committee, which
deemed the project outside of their mandate (reference: REK
Sgr-@st 104537). All participants provided signed informed
consent. No patient data were gathered. The data were stored
securely and deidentified. No compensation was given to the
participants.

Results

Overview

In this section, we present the results obtained from the initial
3 steps of the design science framework. These reflect the
explication of the problem to be addressed by the proposed
eHealth solutions, the definition of requirements, and the
creation of use cases that can guide the development of
solutions.

Explicated Problems

Problem descriptions are presented in Table 2, along with the
source of each part of the description. Themes and subthemes
in the table refer to the data analysis presented previously [9].
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Table 2. Problem descriptions extracted by previously identified themes and subthemes [9].

Source of problem description, themes, and
subthemes

Description part #

Problem description

1 Lack of integration

2 Electronic whiteboards

3 EHRs

4 Calendars

5 Suitability of video consultations

6 Technologies

7 Documentation while traveling

There is a lack of integration among the eHealth solutions in use by
FACT? teams, resulting in incomplete EHRY information becoming
available to the teams and impeding workflows.

Current electronic whiteboards in FACT teams are hard to use and, in
some cases, lose information when transferring patients between
intensive care and case management. FACT teams are not able to
extract statistics from electronic whiteboards for administrative
purposes.

Depending on local configurations, FACT teams are not able to access
EHR data from both primary and secondary care. In some cases, they
use various cumbersome workarounds to access EHR data.

FACT teams lack a good overview of the planned activities of their
team members for administrative and safety purposes. Some calendar
solutions in use are not able to track consultations that provide
reimbursement.

Video consultations are not available as a tool in all FACT teams, even
in situations where they are suitable for treating patients.

Questionnaires used by FACT teams are paper-based, which is a
hindrance to optimal workflows for storing data.

FACT team members travel extensively and need to be able to access
relevant eHealth solutions while outside the office.

AFACT: Flexible Assertive Community Treatment.
YEHR: electronic health record.

The precisely defined problem should also be positioned in a
larger context. This context is provided in Textbox 1, which

presents the purpose, stakeholders, activities, and operational
environments of the teams.

Textbox 1. Context overview of Flexible Assertive Community Treatment (FACT) teams, including stakeholders, activities,

and operational environments.

Purpose: Provide care and treatment to patients

environments

Stakeholders: Patients, FACT team members, other health care workers, social services, and next of kin
Activities: Providing, planning, coordinating, and documenting care
Operational environments: Patients” homes and social arenas, FACT team offices, primary care offices, and specialist care

In the context of this paper, we define the various stakehold-
ers as follows:
* Patients: Persons who receive care and treatment from
the FACT teams
* FACT team members: Persons who are employed in the
FACT teams, and give care and treatment to patients
* Other health care workers: Persons employed in the
health care service, who can provide care and treatment
to patients, including general practitioners, employees
in specialist health care, and employees in municipal
services
* Social services: Persons employed in Norwegian social
services
» Next of kin: Relatives or friends of the patient, whom
the patient has authorized to assist in receiving care

The activities of the FACT teams can be divided as follows:
* Providing care: Give care to FACT team patients
* Planning care: Plan future care of patients
* Coordinating care: Coordinate the care of patients with
other FACT team members and other health professio-
nals

https://formative jmir.org/2026/1/e77354

e Documenting care: Document care that has been given
and plans in relevant systems

The operational environments are as follows:

* Patients’ homes and social arenas: Areas where patients
live and live their social lives

* FACT team offices: Offices where FACT team
members work

* Primary care offices: Offices for general practitioners,
municipal services, and other primary care

* Specialist care environments: Hospitals and district
psychiatric centers

To justify the problem, we built on our thematic analysis
reported previously [9]. The analysis showed that team
members of Norwegian FACT teams have highlighted the
significance of the challenges associated with current eHealth
solutions, by stressing the practical difficulties experienced
in health care delivery, and identified the need for integrated
eHealth solutions that can effectively support the complex,
multidisciplinary nature of their work [9]. Although the
identified challenges are technically manageable, they are
complicated by the eHealth infrastructure and regulations in
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Norway [19]. This complexity affects not only FACT teams
but also other multidisciplinary teams in Norway, indicating a
general interest in improving the coordination of Norwegian
health care. Together, these findings show that the problem is
significant and of general interest in health care.

The results of the five whys technique are presented in
Table 3. We started with the following basic problem: “FACT

Table 3. Findings of the five whys technique.

Bgnes et al

team members have difficulty using their eHealth solutions
optimally for providing efficient care.” The technique showed
that the root cause is a lack of integration between the
systems in different health care sectors.

Question

Answer

Why do FACT? team members have difficulty using their eHealth
solutions optimally for providing efficient care?

Why do FACT team members have problems accessing data from relevant

eHealth solutions?

Why is this division a problem?

Why do FACT team members have difficulty accessing relevant data from

other health care sectors?

Why is there a lack of communication between systems in different health

care sectors?

FACT team members have problems accessing some relevant data
from eHealth solutions needed for providing efficient care.

FACT teams are divided into primary and specialist care, and thus have
different eHealth solutions available within the team.

FACT team members have difficulty accessing relevant data from
other health care sectors than those in which they are employed.

Because there is a lack of communication between systems in different
health care sectors.

Because there is a lack of integration between systems in different
health care sectors.

4FACT: Flexible Assertive Community Treatment.

Defined Requirements

In this section, we outline the artifacts that meet the expli-
cated problem and define the functional and nonfunctional
requirements for eHealth solutions for FACT teams.

To outline the artifacts we aim to design, we classify
them as instantiations (systems that can be used within a
practice) [23]. These include the following eHealth solutions:
EHRs, electronic whiteboards, calendars, video conferenc-
ing solutions, and digital questionnaires. EHRs represent
the central storage of patient data. Electronic whiteboards
are used in daily meetings to coordinate treatment and

https://formative jmir.org/2026/1/e77354

care. Calendars are used for scheduling appointments and
treatments, and they provide team members with an over-
view of both their own calendars and the team’s calendar.
Video conferencing solutions allow for meetings and video
consultations, and digital questionnaires can be used to gather
various patient information. To ensure that the systems are
integrated, we assume that an integration and access engine
is in place, which routes messages between the systems and
ensures that the information is in the correct format. The basic
outline and structure of these eHealth solutions are illustrated
in Figure 1.
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Figure 1. Basic outline of eHealth solutions. EHR: electronic health record; FACT: Flexible Assertive Community Treatment.
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The proposed requirements and use cases are based on several
underlying assumptions. Technically, the design assumes
that key systems, such as EHRs and scheduling tools,
can communicate through standard APIs and that local IT
infrastructure allows integration of new modules. Further-
more, we assume that the necessary hardware and infrastruc-
ture are in place. Legally, it is assumed that solutions will be
implemented in compliance with data protection regulations,
including the General Data Protection Regulation (GDPR),
and that access to patient data will follow existing legal
frameworks and institutional policies. These assumptions
define the boundaries of the design and should be considered
when evaluating its feasibility and applicability in practice.

Shared Functional Requirements

Certain functional requirements apply across multiple eHealth
solutions, including integration with EHR systems and
between calendar and video consultation solutions. These
shared requirements are described here, while solution-spe-
cific requirements are detailed in the following subsections.

Integration With the EHR System

Electronic  whiteboards, calendars, video conferencing
solutions, and digital questionnaires must all be integrated
with the EHR system. This ensures seamless information flow
between eHealth solutions and maintains the completeness
and accuracy of the patient record [28].

https://formative jmir.org/2026/1/e77354

The source of the requirement is as follows: problem
description #1 (lack of integration), #2 (electronic white-
boards), #3 (EHRs), #4 (calendars), #5 (suitability of video
consultations), and #6 (technologies) (Table 2).

Integration Between the Video Consultation
Solution and Calendar

FACT team members should be able to launch planned video
consultations directly from the calendar. This enables the
calendar to function as an effective tool for planning team
activities.

The source of the requirement is as follows: problem
description #1 (lack of integration) and #5 (suitability of
video consultations) (Table 2).

Functional Requirements: Electronic
Whiteboards

Data Fields of the Electronic Whiteboard
System

Table 4 specifies the data fields identified as required for
inclusion in electronic whiteboards. These data fields include
various aspects of patient information, treatment plans, and
team coordination. These data fields were identified based
on interviews, observations, and descriptions of existing
electronic whiteboards.

JMIR Form Res 2026 | vol. 10 | 77354 1 p. 7
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Table 4. Data fields of an electronic whiteboard system.

Name of the data field Description

Name Name of the patient

Date of birth Patient’s date of birth

Start date Date of patient’s inclusion into the FACT? team

Living situation

Phone number
Network/family

Goals and wishes

Resources

Diagnoses

Legal status

Case manager

Week plan

Standardized patient pathway

Evaluations

Treatment plan

Crisis plan

Why on the whiteboard?
Questionnaires

Responsible individual
Medication

Description of the patient’s living situation

Patient’s phone number

Description of the patient’s network and family

Description of the patient’s own goals and wishes

Description of the patient’s social and practical resources

Patient’s diagnoses

Legal status related to forced treatment

Name of the team member who is the case manager

A plan for what contact the FACT team will have with the user for the current week

List of relevant standardized patient pathways allowing team members to assign the appropriate
pathway to a specific patient; Overview of the pathways the patient is following, allowing tracking
of progress and associated deadlines

Name of evaluations and when they were done

Status of the treatment plan, if the patient has one, and when it was last updated
Information on whether a crisis plan exists and is up to date

Reason for being on the whiteboard

Short description of questionnaires being used

Team member responsible for the patient
Up-to-date information on the patient’s medication

3FACT: Flexible Assertive Community Treatment.

The source of the requirement is as follows: problem
description #2 (electronic whiteboards) (Table 2).

Patient List Management

Electronic whiteboards must maintain 2 separate lists for
patients receiving intensive follow-up and case management.
Furthermore, team members must be able to transfer patients
between these categories without any loss of information.
Electronic whiteboards must allow for adding new patients
and removing patients when they are no longer receiving
treatment from a FACT team. This will facilitate effective
care coordination, ensure comprehensive patient care, reduce
the workload for team members, and minimize errors. This
was identified in our observations and interviews.

The source of the requirement is as follows: problem
description #2 (electronic whiteboards) (Table 2).

Patient Information Transfer and Elimination

Electronic whiteboards must be able to receive referral
messages for the FACT teams. If a patient is accepted,
relevant patient information must be directly transferred to
the whiteboard from the EHR. While a patient is listed on the
electronic whiteboard, team members can also add relevant
patient information manually. When a patient is no longer
treated by the FACT teams, their data are removed from the
electronic whiteboard, and any remaining information must
be transferred to the EHR. This will ensure consistency of
information between EHRs and electronic whiteboards and
reduce errors.

https://formative jmir.org/2026/1/e77354

The source of the requirement is as follows: problem
description #2 (electronic whiteboards) (Table 2).

Functional Requirements: EHRs

Central Repository for Patient Information

A fundamental component of eHealth solutions for FACT
teams is the EHR system, which must serve as the central
repository for patient information, storing data from various
sources. By serving as the central repository, the EHR system
is able to consolidate and manage patient information from
the diverse eHealth solutions used by FACT teams. This
ensures a comprehensive and up-to-date view of the patient’s
health data.

The source of the requirement is as follows: problem
description #3 (EHRs) (Table 2).

Integration With eHealth Solutions and
Comprehensive Data Management

The EHR system must be able to integrate with elec-
tronic whiteboards, enabling the display of relevant patient
information directly within the electronic whiteboard
interface. In addition to electronic whiteboards, the EHR
system must be able to integrate with other eHealth solu-
tions used by the FACT teams, such as video conferencing
solutions, digital measures, and calendars [9]. This integration
is a critical requirement to streamline clinical workflows.

The source of the requirements is as follows: problem
description #1 (lack of integration) (Table 2).
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Statistical Reporting

The teams should be able to extract statistical information
on their work, such as the number of patients who receive
intensive follow-up or case management, the number of
patients with different diagnoses, and the number of
patients with forced treatment. To preserve patient privacy,
statistical information must be anonymized. This will allow
the EHR system to be used as an administrative tool.
This was identified through interviews with FACT team
members.

The source of the requirement is as follows: problem
description #2 (electronic whiteboards) (Table 2).

Functional Requirements: Calendars

Appointment Tracking for Reimbursement

The calendar must be able to be used to track all patient
consultations. This will enable calendars to be used for the
tracking of treatment reimbursement.

The source of the requirement is as follows: problem
description #4 (calendars) (Table 2).

Team Member Schedules

Team leaders should have an overview of the location of
their team members. This is for both practical coordination
purposes and the added safety of team members while
traveling.

The source of the requirement is as follows: problem
description #4 (calendars) (Table 2).

Functional Requirements: Video
Conference Solutions

Patient Identification

The calendar must provide identification information of the
current patient to the video conference solution, to ensure that
the correct patient is involved in the video consultation.

The source of the requirement is as follows: problem
description #5 (suitability of video consultations) (Table 2).

Consultation Documentation

Calendars should create templates for documentation of
consultations, which can be filled out by team members. This
is because team members use calendars to keep track of their
appointments with patients.

The source of the requirement is as follows: problem
description #5 (suitability of video consultations) (Table 2).
Unplanned Video Consultation

Video conference solutions should support the ability to
launch an unplanned video consultation, in addition to
starting video consultations from calendars. This ensures
flexibility to respond to unplanned patient needs.

The source of the requirement is as follows: problem
description #5 (suitability of video consultations) (Table 2).
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Functional Requirements: Digital
Questionnaires

Remote Patient Engagement

FACT team members should be able to send a digital
questionnaire link to patients who are able to complete it
independently. Alternatively, they can cooperate with patients
to complete the measurement together. This allows for the
distribution of digital questionnaires to patients.

The source of the requirement is as follows: problem
description #6 (technologies) (Table 2).

Nonfunctional Requirements

In addition to the functional requirements, this study
identified nonfunctional requirements that define the qualities
that determine how well these systems operate in practice.
Unless otherwise specified, these nonfunctional requirements
apply to all eHealth solutions.

Security and Legal Compliance

All systems must adhere to the GDPR and relevant Norwe-
gian regulations, including the Code of Conduct for Informa-
tion Security and Data Protection in Healthcare [29]. This
includes secure authentication and access control. Norwegian
law also grants patients the right to access their own EHRs
[30]. This right also includes the data stored within elec-
tronic whiteboards, emphasizing the importance of electronic
whiteboards to adhere to relevant data protection and privacy
laws and regulations.

Multidevice Support

FACT teams are highly mobile and therefore require access
to their eHealth solutions across different devices, such as
PCs, tablets, and smartphones. For patient-facing tools, such
as digital questionnaires and video consultations, multidevice
compatibility is important to ensure participation regardless
of available equipment.

Usability and Accessibility

Interfaces should be designed for ease of use in clinical
workflows, minimizing cognitive load. Digital questionnaires
and video conference solutions must accommodate patients
with varying levels of digital literacy and accessibility needs.

Performance and Reliability

Systems must provide high levels of availability and
responsive performance, particularly for video consultations.
Offline functionality or synchronization mechanisms are
important in settings with unstable connectivity.

Scalability and Interoperability

Solutions should be designed for long-term scalability and
compatibility with international interoperability standards (eg,
HL7 FHIR [Health Level 7 Fast Healthcare Interoperability
Resources] and SNOMED CT [Systemized Nomenclature of
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Medicine — Clinical Terms]). This ensures future adaptability
and potential use beyond Norwegian FACT teams.

Design Rationales and Use Cases

In this section, we present the rationales behind our design
choices and use cases for the proposed design.

Table 5. Design rationales.

Bgnes et al

Design Rationales

In Table 5, we present the design rationales of the vari-
ous components of the eHealth solutions, by showing the
decisions, reasons for decisions, and alternatives that were
considered.

Part of the design Decision

Reasons for the decision Alternatives that were considered

Overall design Integration between the included

eHealth solutions

Electronic whiteboards Patient list management

EHRs Central repository for patient
information
Calendars Team features

Consultation documentation,
unplanned video consultation,
multidevice support

Video conference solutions

Digital questionnaires Multidevice support

Data quality, accuracy, and —a

integrity; support of modular

design
Support workflows of FACTP Electronic whiteboard as a built-in
teams module of the EHR®

EHR is best suited as the central —
repository for patient information

Calendar as a built-in module of
the EHR

Supporting teamwork

Support for ad-hoc consultations; —
support for various patient

equipment

Support for various patient —
equipment

2Not applicable.
PEACT: Flexible Assertive Community Treatment.
“EHR: electronic health record.

Use Cases

Use case diagrams for the eHealth solutions are presented in
Figures 2-6. These figures provide a high-level overview of
the main interactions between the different systems and user
groups, highlighting the functional scope of each solution.

Although some use cases may involve multiple eHealth
solutions, each is depicted only within the solution where
it is initiated, to enhance clarity and maintain readability.
Together, these figures illustrate how the individual solutions
contribute to the overall integrated eHealth ecosystem.

Figure 2. Use case for an electronic whiteboard. FACT: Flexible Assertive Community Treatment.

Electronic whiteboard

FACT team member AN ~

Transfer patient to intensive
follow-up

Transfer patient to case
management

Add information to
electronic whiteboard

Remove patient from
electronic whiteboard

/Electronic health record
<<system>>
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Figure 3. Use case for an electronic health record (EHR) system. FACT: Flexible Assertive Community Treatment.

Electronic health record O
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/
/
//
~_—{ Add EHR information P ” Electronic whiteboard
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FACT team member\ | B //
N Refer patient to FACT /
team // Calendar
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O / O
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Video conference solution
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O

Patient

Figure 4. Use case for a calendar solution. FACT: Flexible Assertive Community Treatment.
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Figure 5. Use case for a digital questionnaire. FACT: Flexible Assertive Community Treatment.

Digital questionnaire

FACT team member

©)

Patient

to patient

Assign questionnaireN~_
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questionnaire

i

Electronic health record
<<system>>

Figure 6. Use case for a video conference solution. FACT: Flexible Assertive Community Treatment.
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The use case descriptions are presented below.

Transfer a Patient to Intensive Follow-Up

For this use case, the actor is a team member. The goal is
to transfer a patient who is currently listed under individual
case management on the electronic whiteboard to intensive
follow-up on the whiteboard. The actions for this use case are
as follows:

1. A team member selects a patient on the electronic
whiteboard.

2. The team member selects an option for transferring the
patient to intensive follow-up.

3. The electronic whiteboard transfers the patient from the
list of patients who receive individual case management
to the list of patients who receive intensive follow-
up. The team member responsible for the decision is
recorded. All information about the patient is retained
in the system.

4. The team member commits the updated information on
the electronic whiteboard to the EHR.
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Transfer a Patient to Individual Case
Management

For this use case, the actor is a team member. The goal is
to transfer a patient who is currently listed under intensive
follow-up on the electronic whiteboard to individual case
management on the whiteboard. The actions for this use case
are as follows:

1. A team member selects a patient on the electronic
whiteboard.

2. The team member selects an option for transferring the
patient to individual case management.

3. The electronic whiteboard transfers the patient from the
list of patients who receive intensive follow-up to the
list of patients who receive individual case manage-
ment. The team member responsible for the decision
is recorded. All information about the patient is retained
in the system.

4. The team member commits the updated information on
the electronic whiteboard to the EHR.
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Add Information to the Electronic Whiteboard

For this use case, the actor is a team member. The goal is to
add information about a patient to the electronic whiteboard.
The actions for this use case are as follows:

1. A team member selects the electronic whiteboard entry
for an identified patient.

2. The team member selects the relevant fields of the
electronic whiteboard and enters new information in the
fields. After completing this, they commit the informa-
tion to the EHR system.

3. The information is stored on the electronic whiteboard.

4. The updated information in the electronic whiteboard is
committed to the EHR.

Remove a Patient From the Electronic
Whiteboard

For this use case, the actor is a team member. The goal
is to remove a patient from the electronic whiteboard since
they are no longer receiving care from the FACT team. The
actions for this use case are as follows:
1. A team member selects a patient on the electronic
whiteboard.
2. The team member selects an option for removing the
patient from the electronic whiteboard.
3. The electronic whiteboard commits information about
this decision and the identity of the team member to the
EHR.

Add EHR Information

For this use case, the actor is a team member or other health
care worker. The goal is to document the treatment of a
patient in the EHR. The actions for this use case are as
follows:
1. A team member selects a patient in the EHR.
2. The team member creates a new journal entry for the
patient.
3. The team member adds information regarding the
treatment and patient status.
4. The updated information in the EHR instance is
committed to the EHR storage.

Refer a Patient to the FACT Team

For this use case, the actor is a health care worker. The goal is
for a health care worker to refer a patient to a FACT team for
possible inclusion in the team. The actions for this use case
are as follows:

1. The actor writes a referral message to a FACT team,
identifying themselves, the patient, and the team.
Clinical information relevant to the referral is also
added to the message.

2. The actor sends the referral from the EHR system to the
electronic whiteboard of the FACT team.

3. FACT team members open the referral in the inbox of
the electronic whiteboard.

4. The responsible FACT team members decide if the
referral is accepted or rejected.
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5. A FACT team member uses the electronic whiteboard
to send a message back to the EHR, stating that it has
been accepted.

6. The EHR sends information that is relevant for the
electronic whiteboard to the electronic whiteboard. A
message is sent to the referrer informing them about the
decision.

7. The electronic whiteboard creates a new entry for
the accepted patient. Relevant information from the
EHR is added to the corresponding fields in the
patient’s electronic whiteboard entry. This includes
patient identification.

8. The patient is added to the list of patients who receive
intensive follow-up.

An alternative flow is for rejection of the referral. If the
referral is rejected, the following steps occur after step 4:

e The electronic whiteboard sends a message to the EHR
about the rejection.

e The EHR sends an acknowledgment message to the
electronic whiteboard, saying that the rejection has been
received. The EHR then documents that the referral
has been rejected and sends a message to the referrer,
informing them about the decision.

e The electronic whiteboard deletes the referral after
receiving the acknowledgment message.

Initiate a Video Meeting in the EHR

For this use case, the actor is a FACT team member or
other health care worker. The goal is to start a clinical video
meeting from an actor’s calendar, carry out the meeting, and
document the results. Participation of a patient is optional.
The actions for this use case are as follows:

1. The actor selects a patient in the EHR and selects a
planned meeting consultation for the patient.

2. The actor selects an option in the EHR to start the video
meeting.

3. The EHR sends a message to the video conference
solution, identifying the actor and stating that they want
to start or connect to the video meeting.

4. The video conferencing system starts the video meeting
with the actor as a participant.

5. Other FACT team members or health care workers can
also connect using a link in the calendar or in the
patient’s EHR system.

6. The video conference solution creates a template for the
documentation, which includes the identification of any
patient and the health care workers in the conference.

7. All health care workers involved in the video meeting
are granted access to this template and can fill out
information during the conference.

8. After the video meeting is finished, all involved
health care workers can update the video consultation
documentation.

9. When all involved health care workers have approved
the documentation, it is committed to the EHR by the
responsible health care worker.
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An alternative flow involves patient connection. If a patient
is to participate in the video conference, the following steps
occur after step 5:
* The video conferencing system sends a notification
to the patient, saying that the video consultation has
started.
* The patient clicks on the provided link to connect to the
video consultation.
* The video conferencing system connects the patient to
the video call.

After these steps, the flow resumes at step 6.

Add an Entry to the Calendar

For this use case, the actor is a team member. The goal is for
the team member to add a new appointment to their calendar
to keep track of appointments and activities. The actions for
this use case are as follows:
1. A team member creates an entry in their calendar,
detailing an appointment.
2. The entry is stored in the team member’s own calendar.
3. The entry is stored in the team calendar, including an
identification of the team member.
4. Information about the appointment is transferred to the
EHR and added to the patient’s record.

Read the Team Calendar

For this use case, the actor is a team member. The goal is for
a team member to get an overview of the calendar appoint-
ments of other team members. The actions for this use case
are as follows:
1. A team member accesses the team calendar section of
the calendar.
2. The team member reads the calendars of the employees
in the same team

Invite to a Video Meeting

For this use case, the actor is a FACT team member or other
health care worker. The goal is to invite one or more other
actors (FACT team member, patient, or other health care
worker) to a planned video meeting. The actions for this use
case are as follows:

1. The actor creates a calendar entry for a meeting.

2. The actor adds a time and location for the meeting to
the calendar entry.

3. The calendar solution sends a message to the video
conference solution, requesting a link to the video
meeting.

4. The video conference solution generates a link to the
video meeting and sends it to the calendar solution.

5. The calendar solution adds the link to the calendar entry
for the meeting.

6. The actor sends the invitation to the other actors
through the calendar solution.

7. A copy of the invitation is also sent to the EHR to store
information about the upcoming video meeting there.
This includes the link used to connect to the video
meeting.
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8. The meeting is stored in the sender’s calendar, with a
link that can be used to connect to the video meeting

9. The receiver gets an invitation on their device,
containing the link to the future video consultation, as
an SMS text message or email. The receiver can accept
or decline this invitation, in which case a message with
the reply is sent back to the sender.

10. If the receiver is a FACT team member or other health
care worker and accepts the invitation, the appointment
is added to their calendar with the specified time for the
meeting.

Initiate a Video Meeting in the Calendar

For this use case, the actor is a FACT team member or
other health care worker. The goal is to start a clinical video
meeting from the actor’s calendar, carry out the meeting, and
document the results. Participation of a patient is optional.
The actions for this use case are as follows:

1. The actor selects the calendar entry that contains a link
to an upcoming video meeting.

2. The actor selects an option in the calendar entry to start
the video consultation.

3. The calendar sends a message to the video conference
solution, identifying the actor and stating that they want
to start or connect to the video meeting.

4. The video conference solution starts the video meeting
with the actor as a participant.

5. Other FACT team members or health care workers
can also connect using a link in the calendar and the
patient’s EHR system.

6. The video conference solution creates a template for the
documentation, which includes the identification of any
patient and the health care workers in the conference.

7. All health care workers involved in the video confer-
ence are granted access to this template and can fill out
information during the conference.

8. After the video conference is finished, all involved
health care workers can update the video consultation
documentation.

9. When all involved health care workers have approved
the documentation, it is committed to the EHR by the
responsible health care worker.

An alternative flow involves patient connection. If a patient
is to participate in the video conference, the following steps
occur after step 5:
* The video conferencing system sends a notification
to the patient, saying that the video consultation has
started.
* The patient clicks on the provided link to connect to the
video consultation.
* The video conferencing system connects the patient to
the video call.

After these steps, the flow resumes at step 6.
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Start or Receive an Unplanned Video
Consultation Call

For this use case, the actor is a team member or other
health care worker. The goal is to start an unscheduled video
conference with another health care worker. The actions for
this use case are as follows:

1. The actor selects a receiver for the video conference,
using a unique identifier for the receiver.

2. The actor places a video call to the receiver.

3. The video conferencing solution notifies the receiver
about an incoming video call and displays information
about the caller.

4. The receiver gets an option to accept the video call.

5. If the receiver accepts the video call, a video conference
is set up between the caller and receiver.

6. The video conference solution creates a template for the
documentation, which includes the identification of any
patient and the health care workers in the conference.

7. All health care workers involved in the video confer-
ence are granted access to this template and can fill out
information during the conference.

8. After the video conference is finished, all involved
health care workers can update the video consultation
documentation.

9. When all involved health care workers have approved
the documentation, it is committed to the EHR by the
responsible health care worker.

Assign a Questionnaire to a Patient

For this use case, the actor is a team member. The goal is to
assign a questionnaire for a patient to fill out. The actions for
this use case are as follows:

1. A team member identifies a patient.

2. In the digital questionnaire solution, the actor selects a
digital questionnaire for the patient to fill out. Informa-
tion about filling out the questionnaire repeatedly is
included if relevant.

3. This information is stored in the digital questionnaire
solution and transferred to the EHR, which also stores
the information.

4. The questionnaire solution presents the questionnaire to
the patient at a relevant time.

Fill Out an Assigned Questionnaire

For this use case, the actor is a patient. The goal is to fill out
an assigned questionnaire. The actions for this use case are as
follows:
1. A patient is notified about a questionnaire that has been
assigned.
2. The patient opens and completes the questionnaire. This
could be with the help of team members or next of kin.
3. When the patient indicates that they are done filling out
the questionnaire, the results are transferred to the EHR.
4. The EHR stores the results of the questionnaire.
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Discussion

Summary of the Main Findings

This study aimed to identify the requirements and use cases
for eHealth solutions that support teamwork in fragmented
health care settings, with a focus on FACT teams. The
problem analysis showed that limited access to patient data
and poor integration across existing systems hinder coordina-
ted care. From these challenges, we derived a set of require-
ments emphasizing interoperability and modular design. The
resulting use cases illustrate how electronic whiteboards,
EHRs, calendars, video conferencing solutions, and digital
questionnaires can support core FACT workflows.

Although developed in a Norwegian context, the chal-
lenges of fragmented infrastructure, lack of shared informa-
tion spaces, and mobile work are widely recognized across
health care settings [16-18,20], indicating that the proposed
requirements may be generalizable to other interdisciplinary
and integrated care models.

Discussion of the Main Results

With emerging trends like integrated care and patient-cen-
tered care, it is vital to support teamwork in health care
[1,2]. In this study, the analysis showed that current digi-
tal infrastructure does not adequately support the forms of
collaboration that integrated and patient-centered care rely on.
The identified requirements highlight that teamwork requires
systems that enable continuous coordination across distrib-
uted actors and settings. These findings situate the need
for technical integration within a broader, workflow-oriented
perspective, in which the goal is to connect systems and to
support the collaborative practices that define integrated and
patient-centered care.

Efforts to address integration challenges in health care
more broadly provide useful context for our work. Kinast
et al [21] have defined a comprehensive set of requirements
for data integration, encompassing data acquisition, process-
ing, analysis, storage, and security. Their work focuses on
the technical and data management layers of integration,
thereby ensuring that information can be exchanged reliably
and securely across systems. In contrast, this study addresses
a higher level of abstraction, defining requirements and use
cases that support team-level coordination and shared clinical
workflows. The Valkyrie project offers another perspective
by proposing a prototype ICT architecture centered on a
virtual health record that provides cross-level access to patient
data [22]. Such an infrastructure could enable the implemen-
tation of many of the requirements identified in this study,
particularly those related to shared information spaces and
cross-organizational coordination.

Our findings suggest that effective support for teamwork
in FACT settings depends on an eHealth architecture that
enables reliable interoperability across the diverse systems
used in daily workflows. The proposed integration and access
engine addresses this need by supporting both syntactic
and semantic interoperability through established standards
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such as HL7 FHIR, SNOMED CT, and ICD (International
Classification of Diseases). Because primary and specialist
care in Norway rely on heterogeneous IT platforms, the
requirements were formulated at a system-independent level
to support interoperability across sector-specific infrastruc-
ture.

Key design decisions and their rationales are summar-
ized in Table 4. Rather than embedding all functionality
within the EHR, we chose a modular approach in which
tools, such as electronic whiteboards and calendars, oper-
ate as separate systems but integrate through shared stand-
ards. This reflects the need for flexible, task-specific views
that support daily coordination in FACT teams while still
ensuring that essential information remains available within
the core clinical record. Some functional overlap remains, for
example, planned consultations appear in both the calendar
and the EHR. However, this redundancy helps maintain
continuity of documentation. While consistency between
systems is critical, detailed mechanisms for synchronization,
conflict resolution, and data ownership were beyond the
scope of this study and would need to be addressed during
subsequent technical design and implementation. Similarly,
enabling video consultations to be initiated from either system
supports the varied work practices of teams and preserves the
EHR as a central workspace. Calendars retain integration with
video conferencing systems to facilitate scheduling without
constraining the modular architecture.

Beyond integration and system design, several of the
identified requirements focus on the workflows of FACT
teams, such as managing patient lists, conducting video
consultations, and assigning digital questionnaires. These
ensure that essential functionalities are in place before
addressing nonfunctional requirements, such as accessibility
across devices and patient inclusion.

A nonfunctional requirement is the availability of eHealth
solutions on a range of devices. This is required since
FACT team members often travel to meet their patients and
therefore need access to eHealth solutions on mobile devices.
For eHealth solutions that involve patients, it is important
that the patients can access the solutions on their devices.
While this study focused on the perspectives of health care
professionals, the requirements for digital questionnaires and
video consultations involve patient interaction. In practice,
not all patients are able or willing to complete question-
naires independently, which highlights the need for flexible
solutions that allow for assisted reporting when necessary.
Similarly, the suitability of video consultations in psychiatric
care varies across patients and situations, as discussed in
previous research [9]. Their use in psychiatric care there-
fore requires clinical judgment, as limitations in assessing
nonverbal cues and managing acute situations may pose
safety risks.

Building on these requirements, we defined use cases for
the eHealth solutions and illustrated the use cases in UML use
case diagrams. These use cases were helpful in detailing the
functionality of each solution and can serve as a foundation
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for communication with stakeholders and for guiding future
development efforts.

Strengths and Limitations

A key strength of this study is its grounding in real-world
clinical practice. The design science approach enabled us
to build on empirical insights from prior observations
and interviews of FACT teams, complemented by docu-
ment analysis and contextual knowledge of the Norwegian
eHealth infrastructure. By structuring the work through the
iterative steps of problem explication, requirement defini-
tion, and design of use cases, the study adhered to core
design science principles that emphasize problem-driven
development closely linked to practice. This ensured that
the proposed eHealth solutions were informed by the
actual workflows, constraints, and coordination challenges
experienced by FACT teams.

While the study provides a structured foundation for
designing eHealth solutions for FACT teams, several
limitations must be acknowledged. First, the requirements
and use cases were derived through document analysis,
thematic analysis of prior empirical material, and expert
review, but were not validated through direct empirical
testing with end users. This limits certainty about how
well the proposed solutions align with real-world practices.
Although grounding the work in existing evidence and expert
input helped mitigate this limitation, future studies should
include workshops, usability testing, and pilot implementa-
tions. Second, the design recommendations were developed
within the context of the Norwegian eHealth infrastructure.
As a result, adaptations may be necessary in countries
with different infrastructure. However, challenges, such as
fragmented systems and limited data access, are widely
reported, suggesting that the underlying design principles may
still be transferable. Third, the study focused primarily on the
perspectives and needs of health care professionals. While
patient-facing functionalities, like digital questionnaires and
video consultations, were considered, direct patient involve-
ment fell outside the present scope. This may have con-
strained the identification of needs related to usability,
digital literacy, and patient experiences. Future work should
therefore incorporate input from patients and caregivers.
Fourth, the study did not consider financial or policy-level
feasibility. Evaluating costs, sustainability, and prioritization
will be important in future work to inform decisions about
implementation at scale.

Conclusion

This study shows how current eHealth solutions influ-
ence teamwork and care coordination in FACT teams and
how digital support can reduce fragmentation and improve
information flow. The requirements and use cases developed
here provide a foundation for designing solutions that align
with real-world workflows and the needs of multidisciplinary
teams.

Although grounded in the Norwegian context, the core
design principles of interoperability, timely access to
information, and support for distributed decision-making are
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relevant across health care settings. The findings therefore models that rely on effective teamwork. By focusing on how
have implications for not only technical development but also  technology can support collaboration, the work offers insights
policy, highlighting the importance of digital infrastructure applicable to multidisciplinary health care teams beyond
that actively enables collaborative work. FACT.

More broadly, the study illustrates how workflow-oriented
design can strengthen integrated and patient-centered care
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