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Abstract

Background: Agile projects are statistically more likely to succeed then waterfall projects. The overall aim of this
study was to explore the nursing staffs' experiences with an agile development process, from its initial requirements
to the deployment of its outcome of ICT solutions aimed at supporting discharge planning.

Methods: An explorative design with quantitative and qualitative methods was used. Qualitative data was collected
through seven focus group interviews. Quantitative data was collected via an ICT-system, and with an evaluation form
submitted by fourteen registered nurses and nine district nurses.

Results: Qualitative result of the experiences with the agile development process and its outcome resulted in

one theme, four categories, and ten subcategories. The theme was found to be about time and timing, namely the
amount of time for the different activities and the timing of activities within and between organisations. The agile
development process increased the participants'readiness for change by offering time to learn, practice, engage and
reflect, and then adopt the ICT as a support to daily practice. Quantitative results showed a variated adoption of the
ICT.

Conclusion: There is a need for time to prepare, understand and adopt new tools, services and procedures and a
need for additional time to prepare, understand and adopt the new among individuals, collectives, organizations, and
sometimes even between different collectives or organizations. The agile development process offered the end-users
involvement through the development process, which gave them time to change it both individually and collectively.
However, there is a need for close collaboration between the development project team and management to reach
an organizational change that is timely for both the individual and the collective change. When time or timing fails in
the development or implementation process, there is a huge risk of non-adoption of new tools, services, or proce-
dures or among the end-users.
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Background

All of society is involved in the massive movement
towards digitalization, and healthcare is no exception.
Information and communication technology (ICT)
includes all digital technology that facilitates the elec-
tronic capture, processing, storage and exchange of infor-
mation [1]. Examples of ICT used in healthcare include
electronic medical records, medical decision support,
computer-aided learning, telecare and medical imaging
[2]. However, not all digital solutions have led to bet-
ter health outcomes and values. Persson and Rydenfildt
[3] point out that many digital healthcare systems are
poorly designed. They force users into inefficient work-
flows where workarounds become permanent solutions.
Deficits like the lack of interoperability between the digi-
tal systems and limited support for cross-organizational
teamwork causing an increased flow of information are
common [4]. Besides technological factors that influence
the success or failure of ICT implementation, human and
organizational factors, such as knowledge and attitudes,
work culture, staff stability/shortage and leadership, are
also crucial [5].

Every day people are discharged from hospital, some
fully recovered while others need home help and support.
Collaboration and timely information exchange between
care providers are essential for a safe and secure care
transition. Poorly managed care transitions have been
directly linked to adverse events, readmissions, increased
costs and death [6—8]. In order to facilitate and improve
the discharge process and to prevent undesirable out-
comes, different interventions involving ICT solutions
have been developed over the years. Different decision-
supportive tools [9, 10], tailormade discharge models
and structured discharge summaries [11-13] have been
tested with various results. A review of statistics pub-
lished between 1999 and 2016 show that 7-89% of the
ICT projects in different sectors failed because they did
not meet one or more of three basic criteria: finishing
on time, finishing within budget, and achieving satisfac-
tory results [14]. The schedule overrun varied between
7 and 87%, the cost overrun varied between 16 and 89%,
and failure to reach expected values or project require-
ments varied between 7 and 75%. Also 15% of software
projects never delivered anything, 5-31% were cancelled
before completion and 15-28% were cancelled before
implementation. The success rate varied between 12 and
34%. On the other hand, measuring software project suc-
cess based not only on the three basic criteria, but also on
product success, business success and strategic success
of the organisation, increases the success rate up to 70%.
This raises the questions: do we understand the complex-
ity of these tools, services, and procedures and are we
measuring the correct things?
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There are different methodologies and models for ICT
development projects. The best fit depends on the pro-
ject’s aim and its limitations. The literature describes
different project management approaches, including
traditional ones (e.g., waterfall methodologies), agile
methodologies and hybrids, which are a combination of
traditional and agile [15]. Wysocki [16] describes tradi-
tional, agile, and extreme approaches and distinguishes
them by their life cycles, i.e., as being linear, incremen-
tal, iterative, adaptive, or extreme models. The waterfall
approach is a linear, sequential software development
process wherein the progress flows toward the conclu-
sion through separate phases in which the activities
are executed one by one [17]. The following phases are
required: data collection, analysis, design, development,
and testing. If successful, these phases will be followed
by implementation and maintenance. It focuses on an
extended documentation and planning stage before its
actual creation. Once the project begins, the waterfall
methodologies resist changes. The Agile approach, on
the other hand, is built on four values and twelve prin-
ciples, stated in the Agile Manifesto, and focuses more
on people, results, collaboration and flexible responses
to change [18]. The agile software development process
is an iterative and adaptive process, where the progress
is separated into small sprints that allows for necessary
changes to be made at any time since testing is performed
concurrently with development. The dialogue and col-
laboration between the customers/users and developers
are the backbone of this process. According to Alsaqqa
et al. [19] agile methods are processes that support the
agile principles and describe how the day-to-day work is
performed by the software developer. There are a vari-
ety of agile methods that differs from the other by the
set of terminology and practices, including Scrum, the
dynamic systems development method (DSDM), feature-
driven development (FDD) and lean software develop-
ment. However, a uniform definition for the concept of
agile methods has not been established. According to
Mnkandla and Owolatzky [20] Scrum, DSDM and FDD
can be defined as agile methodologies that follow the
values and principles in the Agile Manifesto. There are
advantages and disadvantages to both waterfall and agile
methodologies. The waterfall is easy to understand, sys-
tematic, and well documented [21]. It is suitable for small
projects where the influencing factors are well known
and the requirements are well defined. Since the meth-
odology allows neither changes nor going back to the
previous phase during the process, it is not suitable for
larger projects or situations where accurate requirements
and needs are difficult to identify and document. Test-
ing only at the end of the development project carries a
huge risk of failure or lack of quality in the end product.
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The agile methodology, on the other hand, is suitable
for projects where the requirements are not obvious or
where even the goal is difficult to define from the out-
set [22]. This methodology helps the customer to define
their needs and requirements through close collabora-
tion with the developers. Small deliveries (sprints) every
two to four weeks throughout the whole project promote
early discovery of failures and thereby opportunities to
make necessary changes throughout the whole process.
Sharma, Sarkar and Gupta [23] state that the advantages
of the agile methodology can also become disadvantages.
If customers do not communicate their desires clearly to
the developers, ambiguity can result creating delays and
higher costs. A change of team members can also mean a
loss of knowledge since the methodology does not focus
on comprehensive documentation, in contrast to the
waterfall methodology. Nevertheless, agile projects are
statistically more likely to succeed than waterfall projects
[24]. Depending on the criteria used and how they are
measured, studies indicate that agile projects are 12-73%
more successful than waterfall projects.

The digital transformation of healthcare includes the
need to adapt current routines, workflows and organisa-
tional cultures as part of change management [25]. Using
agile methodology in the public sector comes with sev-
eral challenges. Organizational culture is often very hier-
archical, with inflexible rules, regulations and politics
and a lack of involvement and participation of the pro-
ject’s end user [26]. A 2019 literature review of the use of
agile methodologies in implementing ICT within health-
care indicated that there is very little literature available
[27]. However, the COVID-19 pandemic seems to have
forced the healthcare sector to embrace agile develop-
ment processes to be able to rapidly handle the uncer-
tainty and needs created by the pandemic [28]. Under
pandemic conditions, goals and requirements often
changed by the time a model was deployed, thus demon-
strating that the waterfall methodology was unsuitable.
However, Lim et al. [29] managed to develop a functional
COVID-19 symptom monitoring system within nineteen
days using an agile methodology. The main challenges
were time factors and communication gaps between the
technical and clinical teams. On the other hand, clearly
defined and communicated roles meant that everyone
knew who was doing what, when, and this became a
strength of the project, while also saving time. Another
timesaving feature was having enough team members to
allow roles and tasks to be covered if someone was not
available [30]. Cheung et al. [31] describe a similar six-
week development process of a care model for children
with an inflammatory multisystem syndrome associated
with SARS-CoV-2. They emphasize the importance of
defining a starting point from which improvements can
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be made by prioritising data collection throughout the
process along with an early implementation. At an early
stage, they identified relevant team members and an early
communication strategy in order to eliminate the risk of
failures and delays. A fragmented decision-making pro-
cess and randomly communicating outcomes gave the
appearance of speed but often led to delayed decisions.
Communication and cooperation challenges are com-
mon in the development process of an eHealth project,
especially where experts from different organisational
cultures and backgrounds are involved [32]. Preventing
communication failures and providing personnel with
the necessary information and knowledge will prepare
the client for change and enable them to contribute to the
transformation process [25].

There is a clear need for research to explore project
management methodologies and identify weak areas
in the project life cycle in order to meet the needs of
increased ICT adoption. There is a consensus among pol-
icymakers and researchers that problems with ICT pro-
jects arise from sociological, cultural, and financial issues
[33]. According to the literature, ICT implementations in
healthcare continue to be a challenge and would benefit
greatly from further research on how agile methodolo-
gies have been used for IT projects within the healthcare
setting, including an understanding of project outcomes.
There is also a need consider that measurements of pro-
ject success have evolved from the original aspects of
time, cost and scope to include customer satisfaction
and benefits to stakeholders. However, project success
is defined differently by various project management
approaches. Combining qualitative and quantitative eval-
uations of agile project management used in ICT projects
in healthcare settings could help reduce the high percent-
age of ICT project failures.

Methods

Aim

The aim of this study was to explore nursing staffs” expe-
riences with an agile development process, from its initial
requirements to the deployment of its outcome of ICT
solutions aimed at supporting patient discharge planning.

The development project

This study was part of a large development project called
Future Innovative Work Practices in Health Care and
Social Care (FIA), which was conducted in northern
Sweden [34]. The project aimed to develop work meth-
ods and ICT solutions that increased the accessibility,
safety, quality, and efficiency of healthcare, while also
creating regional growth and lowering costs. The project
met the three basic criteria of finishing on time, finishing
within budget and having satisfactory results. For patient
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discharge planning (DP) in this county, the Region Norr-
botten and all municipalities adhere to a 2001 agreement
that all patient-related information exchanges will occur
using a common electronic information exchange system.
The IT system (a web application) had all data stored on a
central server located at an IT company that operated the
system. The IT system was integrated with the Swedish
population register and the Region Norrbottens electronic
health record system. As a minimum, information con-
cerning discharge planning should be exchanged when
the patient is admitted to the hospital, when a discharge
planning conference (DPC) is requested, during the DPC
and when the patient is discharged. The information
exchange was routinely performed between registered
nurses (RNs) at the hospitals, district nurses (DNs) at the
healthcare centres, and healthcare organizers (HCOs)
within the municipalities. If necessary, other professions
could also participate in the DP.

Using statistical data regarding DPs performed over
the past two years between a healthcare centre involved
in the project application and the central county hospital,
invitations to participate in the project were extended to
the five hospital wards with the highest frequency of DPs:
geriatric/palliative, infection, surgical, orthopaedic, and
medical. Two additional healthcare centres were then
invited due to their geographic locations. One healthcare
centre was located in a smaller town with patients spread
over a large geographical area, a second was in a larger
city close to the hospital and the third was in the coun-
tryside. Two municipalities that served patients in the
same care catchment area were also invited to participate
in the project.

The development project followed the principles of the
Agile Manifesto [18], which emphasizes that close col-
laboration and regular meetings between customers and
developers throughout the process is essential. The first
author had access to all the project documentation stored
at the e-Health Innovation Centre. The project contained
the following components (also presented in Table 1):

+ Project planning, project application and establish-
ment of the project organisation;

+ Information meetings at each workplace for all staff
and management about the project’s aim, schedule,
and estimated resources;

+ Three workshops mapping the current and the desir-
able DPs, including subprocesses, activities and
actors, to identify and specify problem areas and
requirements;

« Iteration of project meetings every three weeks to
design, develop and test supportive ICT solutions
suitable for the needs of RNs, DNs and HCOs and
their daily work with DPs;
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+ Training in the new ICT solutions and new routine
operations;

+ Testing of new ICT solutions in a twelve-month
pilot system (The staff involved were offered sup-
port via phone or email 24/7 during the test period.
A printed quick reference guide, was also available
at every setting.);

+ Project meetings every second month for follow-up
and the exchange of information and opinions dur-
ing the pilot;

o Evaluation of the development process and new
ICT solutions at the end of the twelve-month pilot.

+ Information meetings after the pilot to communi-
cate the results and allow senior management to
decide on scaling up or closing down the project;

+ Evaluation of the ICT solutions in use after one
year; and

+ Evaluation of the ICT solutions after five years.

The agile development process led to the follow-
ing five ICT solutions aimed at supporting the DP and
which were also tested in the pilot:

1. The Polycom CMA Desktop videoconferencing sys-
tem was tested as a new way for the DPC to meet.
A Logitech Webcam C910 HD with a laptop, desk-
top or 42-inch flat screen was used to view the video
imaging. Equipment used to send and receive signals
included an external microphone, a Logitech USB
Desktop Microphone and external speakers, Log-
itech S-120, or a headset, a Logitech Clear Chat com-
fort USB. Additionally, a new combined microphone/
speaker with sound reduction, the Phoenix Audio
Technologies Duet PCS, was tested.

2. A shared electronic web calendar that can be
accessed and used by RNs, DNs and HCOs together
to synchronize times for DPC meetings was devel-
oped and tested.

3. In collaboration with the IT company operating and
maintaining the electronic information system used
for information exchange at the DP, the need to
replace unstructured free-text data was recognized
and attached files with structured information about
the status of the patient’s active daily living (ADL)
that can be sent to DNs and HCOs with a request for
a DPC were developed and tested.

4. A common form for outpatient follow-up about the
agreed discharge plan in the existing electronic infor-
mation system that can be shared and updated by
DNs and HCOs on different occasions while remain-
ing available for RNs, DNs and HCOs to read was
developed and tested.
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Information
meetings
before
development
begins

Workshops Project

Internal
project
meetings

meetings
and design,
development
and tests

Training Pilot Project
meetings
during pilot

Focus

group
interviews

Information
meetings after
pilot

Twelve par-
ticipating RNs
(hospital)
Nine par-
ticipating DNs
(healthcare
centre)

Four par-
ticipating HCOs
(municipality)
All'involved
RNs, DNs

and HCO at

five hospital
wards, three
healthcare
centres and two
municipalities
Patients and rel-
atives involved
in videoconfer-
ence

Unit/middle
management
involved (region
and municipali-
ties)
Division/senior
management
(region and
municipalities)
Project man-
ager (university)

Internal tech-
nology project
leader (region)

Scrum master
(university)

External
technology
project leader
(two external
companies)

Internal tech-
nology devel-
opers (regional
level)

External
technology
developers
(two external
companies)

Internal help
desk (regional
level)

X
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5. A surveillance list in the existing electronic informa-
tion system to keep track of outpatients who need
follow-up of their discharge plan after hospital dis-
charge was developed and tested.

Design

The development project was designed in accordance
with the principles of the Agile Manifesto [18], while the
study was based on the new Medical Research Coun-
cil (MRC) guidance for developing and evaluating com-
plex interventions [35]. An exploratory design with a
qualitative approach was chosen to capture RNs, DNs’
and HCOs’ experiences with the agile development pro-
cess, from initial requirements to the deployment of the
ICT solutions aimed at supporting the DP. In line with
the MRC Framework [35] both qualitative and quanti-
tative data were used. All methods were carried out in
accordance with relevant laws, guidelines, and regula-
tions. Qualitative data were collected through focus
group interviews (FGs) [36] to obtain data about the
experiences of the agile development process and testing
of all five ICT solutions. FGs can produce rich insights
into realities defined in a group context and expressed
by beliefs, perceptions and views. Most of the focus was
on the videoconference because it engaged the patients
and their relatives, whereas the other four ICT solutions
were administrative tasks involving different caregiv-
ers. Because no acceptance testing of the technology
was performed, quantitative data were collected using
an evaluation form [37] to obtain a more specific view
of how the videoconference technology was working at
an early stage of the pilot. Quantitative data about usage
frequency were also collected from the old and new elec-
tronic information systems. The old system was in use
during the pilot and at the first follow-up one year later.
However, it had been replaced with a new one by the

Table 2 Description of participants and focus groups
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time of the second follow-up five years after the pilot had
taken place.

Participants and procedures

Participants in the focus group interviews

Twelve RNs from five hospital wards, nine DNs working
with in-home-nursing patients at three healthcare cen-
tres and four HCOs from two municipalities were asked
to participate in the FGs. All but one RN agreed to par-
ticipate. Seven FGs were performed with twenty-four
participants (as presented in Table 2). In Focus Group
3, one informant had to leave after a few minutes due
to an urgent patient case, but the other two wanted to
continue.

Participants in the evaluation study

Fourteen RNs at five hospital wards and nine DNs at
three healthcare centres working with home-nursing
patients and performing DPC through videoconferencing
were asked to complete the evaluation form. All agreed
to participate.

Data collection and analysis

Focus group interviews

At the end of the pilot, data about the agile develop-
ment process and the ICT solutions under study were
collected through FGs. The primary author was the
moderator during all the FGs, and a senior supervisor
was also present to take notes and ask clarifying ques-
tions, as needed [36]. Both researchers had experience
with conducting FGs. The moderator was well known
among the participants due to the development stages
of the project and also a former role as an IT admin-
istrative manager at Region Norrbotten. During the
FGs, vignettes related to the developed and tested
supporting ICT tools were shown. A semi-structured
interview guide was developed using the results of the
quantitative data and other resources. Questions were

FG1 Primary FG2 Primary FG3 Primary FG4 Hospital FG5 Hospital FG6 Hospital FG7
healthcare healthcare healthcare wards 1 wards 3 ward 5 Municipalities
centre 1 centre 2 centre 3 and 2 and 4 1and 2

Informants 3 DNs 3 DNs 3(2) DNs 242 RNs 242 RNs 3 RNs 242 HCOs

Age, minimum-— 38-59/50.3 39-58/46.6 50-53/51.6 39-42/40 39-45/42.7 36-50/41 45-58/51.2

maximum/average

Professional work

experience, min.—

max./average

Asan RN 2-18/8 4-7/5.6 5-16/9.3 8-17/13.6 2-22/13 8-17/126

As a DN 4-21/14 2-13/9 4-26/13.3

As an HCO 1-12/7
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asked such as “How much have you been involved in
the development and testing of X?” and “How has it
worked? Tell me about obstacles and feasibilities you
have experienced?” Additional questions were also
asked such as “Did you receive training in the ICT
tools?” and “Have you received support if needed?”
The length of the FGs varied between forty-one and
seventy-four minutes, and the average time was sixty-
five minutes. The focus group interviews took place in
a room outside their workplace and were recorded and
transcribed by the primary author. The interviews were
analysed using qualitative content analysis to describe
the manifest and latent content of the text [38]. The
interviews were read several times to obtain a sense of
the whole before meaning units corresponding to the
study’s aim were extracted from the text. Microsoft
Excel (version 16.0) was used to support the organiz-
ing of the meaning units into areas of the agile devel-
opment process and the developed ICT solutions. The
meaning units were condensed with regard to the con-
tent and then coded. The various codes were compared
to identify similarities and differences before codes
with similar content were grouped together into sub-
categories. The categorizing was performed in several
steps to form broader categories by abstraction, result-
ing in four categories. The categories were compared by
moving back and forth between text units, subcatego-
ries and categories to identify patterns from which one
theme was interpreted and formulated. Each step of the
analysis was discussed by all three authors.

Evaluation form

To achieve an early evaluation of whether the RN,
DNs and HCOs had experienced the videoconferencing
technology to be reliable in this context, data about the
videoconferences were collected over a three-month
period through an evaluation form at the beginning of
the pilot. The evaluation form was originally designed
and used to evaluate distance consultation by video-
conferencing in another study [39]. The form was mod-
ified by the primary author and the technical project
leader to suit the study at hand (i.e., the new context)
after gaining permission from the original designer.
Questions about the reason for establishing contact,
the supervision and the outcomes of consultation were
deleted. The evaluation form contained six questions
about sound and picture quality as well as one question
about the experience of conducting videoconference
meetings. All the questions were scored on a four-point
Likert scale from very pleased to very displeased. RNs
and DNs were asked to complete the form after con-
ducting a videoconference. Data from the evaluation
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form were analysed using descriptive statistics [37]
with IBM SPSS Statistics 21.0.

Electronic information system

Data were extracted from the electronic information
system aimed at facilitating the exchange of informa-
tion among hospitals, healthcare centres and community
homecare providers that were in use during the pilot and
from the new system in place during the five-year follow-
up. Data were analysed using descriptive statistics [37]
and Microsoft Excel (version 16.0).

Results

The result is presented under these three headings based
on the agile-inspired development process life cycle
(planning and analysis, iteration of requirements, design
and development delivered in sprints, piloting, deploy-
ment, and maintenance).

+ Qualitative results of the nursing staff’s experience
with the agile development process from require-
ments to piloting the ICT solutions, as collected in
the focus group interviews.

+ Qualitative and quantitative results of the technol-
ogy’s use and the nursing staff’s perceived satisfaction
during the piloting of the developed ICT solutions.

+ Deployment and maintenance: scaling up or closing
down

Qualitative results of providers’ experiences with the agile
development process, from requirements to piloting of ICT
solutions, as expressed in focus-group interviews

The qualitative analysis explored the agile development
process concerning the following interventions: video-
conferences and related equipment, the development and
testing of a shared electronic web calendar, attached files
with information about the patient’s ADL status, a com-
mon form for outpatient follow-up of the agreed-upon
discharge plan, and a surveillance list to keep track of
outpatients in need of follow-up after hospital discharge.
The analysis of the experience with the agile development
process from requirements to the piloting of ICT solu-
tions for the DP resulted in one theme, four categories,
and ten subcategories, as presented in Table 3.

It’s all about time and timing

The agile development process, from initial requirements
to piloting ICT solutions aimed at supporting DP, were
found to be matters of time and timing. Time was a factor
in each of the different activities and for timed activities
within and among organisations. The agile development
process increased the participants’ readiness for change
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Table 3 Interpreted theme with related categories and subcategories

Theme It's all about time and timing

Categories Allot time for time

Shared time saves time

Gaps in timeliness hinder time  Not if, but when and how

and timing

Subcategories  Allocated time for participation

Creates engagement ration and planning

Allocated time for education and
practice is essential for improve-
ment and adoption

coordination

Timely allocated and initiated
support is required

Transparency promotes collabo-

Transparency increases timely

The development phase is A suitable alternative
initially time- consuming and
generates excess work
Consistencies in information and
timing between the project and
other levels of the organization is
necessary

Must be adopted but does
not suit all situations

Has received great interest

by offering them time to learn, practice, engage and
reflect, resulting in their adoption of the ICT as a support
for daily practice. By taking an active part in the develop-
ment process, they could influence the work and the ICT
solutions to become well suited for their daily work with
discharge planning. Allowances from management, col-
leagues, and themselves to allot time on time for involve-
ment and practice was essential for participation in the
project.

The participants also became aware of feasibilities and
hindrances at the individual, group and management lev-
els that influenced both the development and use of the
software. Shared time saves time, and transparency was
found to facilitate collaboration, planning and coordina-
tion. The timing of training in relation to the initial stages
of ICT testing and the timing of support could either
facilitate or hinder the work in the development phase.
Lack of time and inadequate timing between the pro-
ject and other levels of the organization were sometimes
perceived as a hindrance, e.g., contradictory information
and policies preventing timely information exchange. The
participants also had to address the fact that the develop-
ment process was initially time-consuming and required
extra work. However, the participants were convinced of
the importance of implementing the developed ICT solu-
tions for DD, as reflected in one participant’s phrasing:
“not if, but when and how”,

Allot time for time
RNs, DNs and HCOs expressed a positive view of the
agile development process and of the opportunity to be
involved throughout the entire development process. By
being involved, they felt engaged and listened to. They
stated the importance of allotting time for engagement
by themselves, by colleagues and by middle management.
Time for training on and practice with new ICT tools
was partially seen as a necessity for the performance of
intervention tests and adoption. RNs, DNs and HCOs

perceived that they received sufficient education in new
interventions and new routine operations. However,
they noted that the time between the training and the
pilot was so long that their knowledge had lost its effec-
tiveness. Many of them stated that they had forgotten
what they had learned before they could apply it. A few
of them did not have the time to attend the training ses-
sions and were therefore self-educated with the help of
colleagues and a quick reference guide received by all
the workplaces before the pilot began. All agreed, how-
ever, that no matter how much training they received, the
most important factor was allotting time for individual
practice in order to become skilled at handling the new
technology. However, they experienced both insufficient
time and pressure to avoid making mistakes as hin-
drances to practicing their skills.

It was also important to receive suitable support in a
timely manner. During the pilot, RNs and DNs experi-
enced useful and timely telephone support that was also
sometimes stressful and time-consuming. They became
stressed when they were busy on the phone with sup-
port while patients, relatives and other professionals
were waiting. They would rather have someone from the
IT department provide in-person support and training
during the first month. One RN summarised this in the
following:

We received enough education, but you need to take
time for practice. [...] If you don 't use the new tech-
nology, you will forget what you have learned (RN).

Shared time saves time

The agile development process meant regular gather-
ings in which RNs, DNs and HCOs met together and
discussed the strengths and weakness of the DP on
several different levels. All three different professions
perceived that working together across organizational
boundaries during the development process produced
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a transparency that increased their understanding of
each other’s roles and responsibilities, which promoted
better collaboration and decreased misunderstandings.
This was perceived as reducing the time spent on their
daily work during the DP, as the communication began
to flow more smoothly.

Gaps in timeliness hinder time and timing

All three professions expressed frustration with the
gap between the middle management’s decision to
cooperate in the development project and the provid-
ers not receiving the tools to do so. The RNs described
one ward not being able to practice videoconferencing
more than once due to a lack of a suitable room. After
one year, they were still waiting for management to
solve the room issue.

Members of all three professions noted that current
legislation and routine operations for DPs were com-
municated unclearly by senior management during
the period of the development and pilot phases, which
resulted in confusion. They received contradictory
messages from senior and middle management con-
cerning the type of patient-related information that
was legal to share electronically between the hospital,
primary healthcare providers and municipal providers,
which impeded ICT testing. The RNs, DNs and HCOs
were all very clear that this issue needed to be resolved
by the management before implementation could be
performed. For example, one RN said,

The last information we received from the sen-
ior management does not agree with our routine
operations at all; it has confused many of us so
that now we don 't know what information we can
document and what we cannot (RN).
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Not “if” but “when and how”

By taking an active role in the development process, the
RNs, DNs and HCOs perceived they could influence
the work and affect the ICT solutions to be well suited
for their daily work. This way of developing of new ICT
solutions for healthcare was described as demanding and
time-consuming but still preferred for future develop-
ment work. The question is not if the personnel should be
involved and engaged; it is more when and how. As one
HCO put it:

We need to implement it into our routines and to see
the benefits from it [...] not only the excessive work-
load [...]. Today we just do things around the patient
[...] I can see we would obtain a more coherent care
process for the patient (HCO).

Quantitative and qualitative results of the use

and perceived satisfaction with the developed ICT
solutions during the pilot stage

Videoconferencing

A total of forty-seven evaluation forms were returned
(RNs n=37, DNs n=9), which covers about one-third of
the performed videoconferences. The same person could
participate in more than one videoconference and then
fill in an evaluation form for each conference. Two out of
three primary healthcare centres were represented, but
only two out of five hospital wards were represented.

In the quantitative analysis, the participants showed an
overall high degree of satisfaction with the videoconfer-
encing technology during the DPCs. They expressed high
satisfaction regarding image quality, colour, sharpness,
and blurring, but they did have some concerns about the
sound levels and quality (Table 4).

An analysis of the qualitative data from the FGs con-
firmed the problems with the sound at the beginning of

Table 4 Assessment by RNs and DNs of sound and image quality as well as overall satisfaction with DPCs used during

videoconferencing

Variables Very pleased% (n) Pleased% (n) Displeased% (n) Very displeased%  Missing% (n)
(n)

Sound quality 304 (14) 34.8(16) 13.0 (6) 19.6 (9) 2.2(1)

Sound level 326 (15) 413(19) 43(2) 19.6 (9) 22(1)

Image quality 43.5(20) 43.5(20) 86 (4) 2.2(1) 2.2(1)

Image colour 413(19) 52.1(24) 22(1) 2.2(1) 2.2(1)

Image sharpness 435 (20) 47.8 (22) 43(2) 22(1) 22(1)

Image motion blur 435 (20) 50.0 (23) 2.2(1) 22 (1) 22 (1)

Perceived satisfaction with vide-

oconference during DPC

DNs 333(3) 556 (5) 11.1.(1) (0) 0(0)

RNs 37.8(14) 352(13) 189 (7) 542 2.7(1)
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the pilot; the participants stated that they could not hear
each other. To solve the problem in the moment, they
used a telephone with speakers as a supplement to the
ongoing videoconference. This problem was addressed
by upgrading the CMA client and changing the hospital
wards’ headsets to a conference phone with a sound filter.
According to RNs and HCOs, many patients had prob-
lems with their vision and hearing, which had resulted
in difficulties recognizing the DN on a small screen.
RNs and HCOs described videoconferencing as work-
ing better for older patients if the screen was larger, e.g.,
a 42-inch screen worked better than a 14-inch one. With
a 42-inch screen, several older patients immediately rec-
ognized the DN and easily performed the DPC because it
reminded them of live television with the DN appearing
at near actual size.

DNs who attended the videoconference alone at the
healthcare centre perceived difficulties in “taking up
space’;, and they felt forgotten, especially if there were
several people attending the same videoconference meet-
ing at the hospital. DNs thought that if they all became
more familiar with the new way of meeting, this issue
would automatically be solved:

I feel I became an inactive participant, and it
became harder to interact in the discussions [...] It’s
probably about practice, to learn the new technology
and become more hard-nosed (DN).

They all agreed that the image added value for the
patients because it felt more personal to talk with a some-
one they could see and hear, as compared to a telephone
conference. RNs, DNs and HCOs all stated that vide-
oconferencing was not suitable for all patients or in all
environments. Some perceived that patients with severe
dementia were distracted by the video image, making it
difficult to perform the DPC. They would also rather per-
form a DPC in person with palliative patients. They felt
it was more ethical to sit next to these patients in a more
personal way and discuss their post-discharge needs.

Due to the long distances DNs, HCOs and patients’
relatives must travel to the hospital, as well as limited
personal resources, videoconferencing was seen as a
good alternative for the timely completion of the DPC.
The design of the videoconference environment was
described as either facilitating or hindering the per-
formance of the DPC. In the end, it was stated that the
most important factors were the patient’s state of health,
individual needs and resources, which should determine
the type of meeting arrangement that is most suitable
for a timely DPC. RNs and HCOs reported great inter-
est in using videoconferencing and being involved in
the development process from caregivers and patients’
relatives. Positive rumours describing the benefits of
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videoconferencing had some unplanned results. Health-
care centres not involved in the project asked to conduct
DPCs via videoconferencing, and some even installed
equipment. They all described the system’s economic
benefits and environmental savings in addition to the
benefits of saving time DNs would otherwise spend trave-
ling to the hospital. RNs, DNs and HCOs had a vision
of offering relatives the opportunity to participate in a
DPC via videoconferencing in the future. Many elderly
people had relatives who lived far away, so this inter-
vention would increase their chances of being involved
in the patient’s discharge planning, thereby supporting
and empowering the patient. This was expressed in the
following:

We have made videoconferencing standard in these
three healthcare centres and in some outside the FIA
project by their own request (RN).

Electronic calendar

The development of a transparent and shared electronic
calendar facilitated finding a time to coordinate personal
resources across organizational boundaries to ensure
timely DPCs. The timely exchange of patient-related
information among caregivers was also perceived to be
feasible for the DP. RNs, DNs and HCOs perceived that a
transparent tool for booking helped them plan dates and
times for the performance of DPCs and eased the col-
laboration necessary for a DPC. RNs reported that in the
past they had spent considerable amounts of time coordi-
nating different professionals before a meeting could be
scheduled but having access to the other professionals’
schedules/diaries saved time when coordinating DPCs.
HCOs expressed only positive thoughts about and expe-
riences about the new shared electronic calendar. They
could easily input their available hours, painlessly update
changes due to personal resources and save time by not
needing to phone the RNs and DNs about changes. One
HCO said,

I believe the electronic calendar has worked super
well [...]. The big concern is if we end up with nothing
[...] that would really be like moving fifty years back
in time (HCO).

Attached file for ADL

Both RNs and DNs expressed that the new ICT solu-
tion of having an attached file with the ADL status of
recording patient-related information was supportive
but also generated excessive work. RNs and DNs had
already documented much of the information in the elec-
tronic medical record, to which RNs and DNs (but not
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HCOs) had access. Double documentation was seen as
time-consuming.

Form for follow-up of the agreed discharge plan

Only a couple of participants in the FG had tested the fol-
low-up form, so most participants had no or little experi-
ence to report. However, they stated that this was partly
due to the lack of established routines for how the work
should now be done. Both DNs and HCOs thought that
the new ICT follow-up form and surveillance list were
supportive but labour-intensive due to double documen-
tation in different IT systems.

Surveillance list

Since only a few people had tested the follow-up form,
the surveillance list had the same result. The participants
thought these two interventions were a good way to
ensure the patients’ care after their discharge from hospi-
tal, but they had not adopted them or the new workflow
they demanded.

Deployment and maintenance: scaling up or closing down
One year after the pilot, only two out of the five inter-
ventions had been scaled up and put into use by all five
hospitals, thirty-three healthcare centres and fourteen
community services. These were the attached-file ADL
and the web calendar. A routine for how to use the fol-
low-up form and the surveillance list was documented
but not communicated to or known by the users. After
the pilot evaluation, senior management made a policy
decision not to implement videoconferencing as an alter-
native way of conducting care meetings. This meant it
was up to each care unit to decide whether they would
implement it or not, resulting in none using it.

Five years after the pilot, the ADL form was still in use.
However, the IT system had been replaced with a new
one that contained a structured form for the ADL. The
new IT system does not report statistics on the frequency
of use of the ADL, but a manual spot check indicated
that the form was used regularly. Senior management
had decided to decommission the web calendar, and as
the new IT system did not offer any similar function, a
high priority was given to introducing said function by
the end users in the backlog. Follow-up documentation
and a surveillance list were available under the new IT-
system and were implemented at all units. Regulations on
how to use these to meet long-term patient care needs
after discharge was established between the county and
the communities four years after the pilot. Even so, the
adoption rate was low: the statistics showed that out of
1900 established discharge plans, only thirty-two percent
were followed up on after discharge. At the beginning of
year five, senior management had also made a policy that
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videoconferencing was to be implemented as an alterna-
tive way to perform DPC meetings. The result shows that
1444 meetings were performed via video eight months
after implementation, which was nearly eighty percent of
the DPC meetings conducted at that time.

Discussion

The aim of this study was to explore the experiences of
nursing staff with an agile development process from
initial requirements to the deployment of its outcomes
of ICT solutions aimed at supporting patient-discharge
planning. The qualitative content analysis of focus group
interviews revealed one theme, it’s all about time and
timing, and four categories, allot time for time, shared
time saves time, gaps in timeliness hinder time and tim-
ing, and not if, but when and how. The findings show that
the personnel valued the agile development process and
the possibility of being involved in and influencing the
development of the new ICT solutions. They also per-
ceived that the developed ICT solutions supported the
DP process. However, both advantages and disadvantages
need to be considered during the development and use
of new ICTs. In this study, the importance of time and
timing throughout the development process became very
clear, and factors that could be a help or hindrance to
time and timing were revealed.

Starting points

The starting points of the initiative included the appli-
cation for funding and the project’s launch. This work
engaged senior and middle management representatives
at the regional and municipality levels, along with the
project manager from the university. With their over-
sight, the budget, the available resources, and an over-
all timeframe and road map were established. Middle
management recruited driven, interested RNs, DNs and
HCOs from amongst their nursing staffs to participate
in the project. A scrum master from the university and
the technological project leaders from the region and
from two external companies were chosen. The perfor-
mance of this stage of the project differs from that of a
waterfall methodology even though some of the tasks
themselves are pretty much the same, e.g., application,
budget, resources and a timeframe. The role of scrum
master is, however, specific to an agile methodology [40].
The scrum master acts as a coach for the team by lending
support in the development process. On the other hand,
in a waterfall methodology’s the project manager is the
leader and decision-maker responsible for the deliver-
able by managing the scope, budget, time and resources
efficiently. In this project, both roles were appointed
and clearly defined. This positively affected the develop-
ment process since the scrum master secured time and



Nordmark et al. BMC Medical Informatics and Decision Making

timing for the support and guidance of the team, while
the project manager secured the logistical aspects of
the project. On the other hand, the product’s owner was
not clearly defined or communicated. In this case, sen-
ior management at three care providers (the region and
two municipalities) should have been viewed as product
owners. Even so, a great deal of communication occurred
between the project manager and the region’s senior
management. To facilitate collaboration when more than
one organisation/company is the product owner, a steer-
ing group is recommended [40]. An agile steering group’s
work is to actively follow the development process with
an explorative attitude towards the project’s result. They
usher the work towards the goal without governing the
result, whereas a steering group in a waterfall project
directs the work to achieve the expected result. The lack
of a well-defined agile product owner can be interpreted
as affecting the development process in a negative way in
this case as directions did not occur in a timely fashion
due to unclear communication. This would probably have
been the case even if a waterfall methodology had been
used. Both agile and waterfall methodologies require
a communication plan to be established early on in the
process [41] in addition to defining roles, even if they dif-
fer both in terms and mission [42]. Timely information is
crucial [43]. If it is communicated too early, it might be
forgotten; if it comes too late, one runs the risk of delays
in the process. Timely information gives the recipient
time to absorb and process the information necessary to
complete the work as planned.

Iteration

In this stage, workshops and meetings were conducted to
map the discharge planning process and its sub-processes
in greater detail to identify activities, actors, actual prob-
lems, needs and stakeholders. A product vision and a
detailed timeframe/road map were established. Require-
ments were prioritized and documented, and premature
solutions were designed, developed, and tested before the
next sprint started it all over again. This work was done in
close collaboration between the scrum master, the nurs-
ing staff and the development team and also among the
project manager, scrum master and all project leaders.
Senior and middle management were not involved in this
stage. In an agile project, the product owner/customer
should communicate with the project team on a daily
basis, which can be a great difficulty [43]. The project
requires an active customer, and if customer commitment
waning runs, a high risk exists of project failure [44].
RNs, DNs and HCOs expressed frustration about middle
management making decisions to cooperate in the devel-
opment project without giving them the tools to do so.
This demonstrates that engagement from management is
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essential to successfully adopting new practices or prod-
ucts for daily use [45]. Healthcare systems are complex
in their design. Their advanced, interacting networks
make change very challenging to implement and sustain.
Hofflander et al. [46] suggest that managers at all levels
should receive more information and training about how
to encourage staff to become involved in designing their
everyday work and in the implementation process. They
found that ongoing organizational support is necessary
for effective leadership throughout the start-up, develop-
ment, implementation, and evaluation stages. Urquhart
et al. [18] found that it can be difficult for middle man-
agers to support the staff since they had other roles and
responsibilities that required much of their time, thus
limiting their decision-making powers. At the same time,
managers perceived themselves to be planners, coordina-
tors, facilitators, motivators, and evaluators during the
development and implementation of new tools and prac-
tices. However, they often felt inadequately prepared for
and lacking in formal knowledge or training regarding
these roles.

In agile projects, customer involvement and feedback
are closely integrated into the development process,
resulting in better prioritization of functions and higher
customer value. Thus, the chance of reaching a successful
adoption of new interventions is increased by using an
agile process. Nurses are already familiar with agile meth-
odologies through their collaborative and iterative meth-
ods of providing care [47]. They adapt plans of care based
on patient needs and resources amidst frequent staff-
ing constraints. Every day they develop new techniques
based on the current literature and their training and
experience and then apply these techniques to a given
situation. Nurses are therefore well suited to be involved
in ICT development and implementation, as they can use
these well-developed agile techniques in the process. The
participating RNs, DNs and HCOs described themselves
as driven and willing to invest time in the development
process; however, they also emphasized the necessity of
middle management, colleagues, and themselves quickly
allotting time for involvement in the development phase
and practice with the tool. They stated that this was
essential for project participation, especially in the itera-
tion stage. Both agile and waterfall methodologies need
“CRACK” performers to reach success; that is, partici-
pants who are collaborative, representative, authorized,
committed and knowledgeable [44]. Waterfall methodol-
ogies, however, do not require customer participation full
time in all stages as agile methodologies do. Even though
agile development processes are performed over a limited
period of time, it is still time-consuming from the point
of view of the customer. While the RNs, DNs and HCOs
in our study were fully aware of the time involved in the
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development process, they still thought it was preferrable
for future development work. Again, the question is not
if the personnel should be involved and engaged in the
process, but rather when and how. The COVID-19 pan-
demic has required compromises and creativity from the
healthcare system to meet the new demands [48]. Agile
project management methodologies have been imple-
mented where clinicians have been needed in order to
lead the rapid and effective development and implemen-
tation of new clinical standards, ethics, analytics, educa-
tion and communication.

This study found that nursing staff sharing their sched-
ules saves time overall and that transparency facilitates
collaboration, planning and coordination by increas-
ing providers’ understanding of each other’s roles and
responsibilities. In waterfall methodologies, the develop-
ment process is linear without room for revision, and the
end users only becoming involved in defining require-
ments and in the test period when the ICT is already con-
structed. This is less time-consuming for the end users.
Even though, this approach to an early co-design phase
may get the technology to a reasonably mature stage rela-
tively quickly, an iterative and adaptive co-design of the
technology increases the chance of it becoming sustain-
ably embedded in daily practice [49].

The pilot

In the pilot phase, training on the developed ICT solu-
tions was achieved for all staff at the participating units.
It was followed by a twelve-month test period after the
last sprint was launched. The agile development process
increased the participants’ readiness for change by offer-
ing them time to learn, practice, engage with, reflect on
and thereby adopt the ICT as an aid to daily practice.
Balje, Carter, Velthuijsen [50] argue that an agile devel-
opment process, with its user involvement and product
visibility, can be used as a change management approach
in healthcare innovation projects to reach user accept-
ance and innovation adoption. Change management
can be seen as the process of supporting individuals
and organizations in the transition from an old method
to a new way of doing things [51]. Change can either be
planned or emergent [52]. Planned change is described
as a top-down approach with a clearly defined goal,
whereas emergent change is an unanticipated bottom-up
approach. Some commentators consider the combination
of both to be the preferred method of achieving organisa-
tional change [53]. Kotter [54] developed a generic plan
to facilitate emergent change. This change management
model consists of three phases: creating a climate for
change, engaging and enabling the entire organisation,
and implementing and sustaining the change. In total,
eight steps are involved. It has been shown that the agile
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methodology can support organisations through these
phases and thereby support the adoption of new tools
and practices [50]. However, the main risk is that the
agile methodology is limited to the development phase,
therefore leading to a loss of implementing and sustain-
ing the change due to a long lag time lag between the
development, pilot and scaling-up phases. In this study
the nursing staff noted that the time between the train-
ing and the pilot was too long. Many of them perceived
that they had forgotten what they had learned before they
could try it, resulting in a time and performance pressure
that had to be overcome before they could practice their
skills. They also emphasized the importance of receiv-
ing suitable support in a timely manner during the pilot
phase. It is important to offer the staff training exactly
when needed with a supervisor or instructor available at
the workplace so that user problems or data entry errors
can be prevented [47].

Deployment and maintenance: scaling-up or closing down
In this phase, the pilot was evaluated, and the results
were delivered to senior management so they could make
a decision for the intervention’s future. The project was
then ended, and the deployment and maintenance of the
ICT solutions was studied after one year and five years.
Even though representatives from all three healthcare
professions described the videoconferences as providing
economic benefits and environmental savings—in addi-
tion to the time savings from DNs not having to travel
to the DPC, senior management decided not to scale it
up after the pilot. The second product developed—the
transparent and shared electronic calendar—was also
perceived to be of value and assisted with the timing and
coordination of personal resources across organizational
boundaries for successful DPCs. It was initially imple-
mented and frequently used by the RNs, DNs and HCOs,
but when the new IT system was introduced, the calen-
dar too was abolished by senior management. This can
be interpreted as the nursing staff, through their engage-
ment, collaboration, training and skills, recognising the
tools’ value for themselves, their patients and the patients’
relatives. Senior management, on the other hand, had not
been engaged through the development process and were
not prepared to implement change. There is a significant
relationship between the support of senior management
and their commitment to the success of agile projects
[55]. Communication is essential to involvement, and
in agile projects, direct communication and feedback
play a vital role in linking the technology team, the pro-
ject manager/scrum master, the team members and the
management. Also, ill-defined project scopes, require-
ments and planning, along with ill-defined roles and
lack of management competence, have been identified as
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risk factors [56]. The low level of commitment from sen-
ior management was probably due to a combination of
unclear project ownership, ill-defined roles and lack agile
competence among management, which led to them not
being prepared to implement change.

The third, fourth and fifth products resulting from the
agile development plan were the attached ADL file, the
follow-up form and the surveillance list. These were per-
ceived as being supportive by the nursing staff, but they
also generated excessive work for them due to double
documentation across different IT systems. These docu-
ments were not adopted due to the lack of new routines
for how the work should be done. Changing health-pro-
fessional behaviour, methods of treatment and health-
care-system structure has proven to be a hindrance to
the implementation of new ITC systems [57]. A change
in the work process may therefore take a long time to
implement. Compared to systems in other industries,
health professionals are less inclined to experiment with
new solutions because they affect their patients’ life and
health [58]. Resistance to change can also arise from
experience with previous implementations that were
abandoned, perceived as tedious rather than innovative,
or met with initiative exhaustion [59]. Therefore, it is
even more important that the organisation management
show full support and acceptance of the agile method-
ology so that they do not become a barrier to transition
[60]. They need to understand that successful changes
are about shifts in mindsets, not just processes. Agile
methodologies require a decentralized management style
that works more from the bottom-up, as opposed to the
waterfall methodologies that uses a top-down approach.
The highest management levels need to relinquish micro-
management and be open to new processes that use
scope, time and cost to create a new overarching system
resulting in better quality and increased business value.
At the same time, they need to empower and encourage
project teams to make decisions. An important reminder
is that the agile methodology is not limited to technology
and innovation projects; it is also valuable for clinical-
care redesign [61]. The agile methodology could be used
by teams to rethink their care model, starting and work-
ing closely with patients, their relatives and the larger
community to ensure a care experience tailored to their
goals and needs. The agile approach provides means to
explore, integrate and adapt new and emerging scientific
knowledge and tools, as well as the chance to respond
to changing patient and family needs and expectations
to create a truly adaptive, responsive caring system. The
agile approach can be used by innovative healthcare
organizations to deliver patient-centred care in a better
way than the waterfall methodology can.
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Limitations

The low response rate to the evaluation form can be seen
as a weakness of this study. The low response rate might
have affected the results [37] and perceived problems or
difficulties with the videoconferencing might not have
been reported. However, the participants described sim-
ilar problems in both the evaluation form and the FGs.
The sizes of the FGs were smaller than what Kruger and
Casey [36] suggest. The small groups were not a problem
in this study because the participants were loquacious
and expressive and reported a variety of aspects and rea-
soning within each group. There is a potential risk that
the participants of FGs will affect each other and strive
for consensus. However, the participants in each FG were
more or less familiar with each other through their daily
collaboration on DPs and all participants contributed to
the results. Credibility was the goal during data collection
as the authors avoided asking leading questions or finish-
ing participants’ statements. During the analysis, close
attention was paid to the text until the final stage when
the focus shifted to interpreting and formulating a theme.
Alternative interpretations were discussed amongst the
authors. All authors took part in discussions during each
step of the study, which strengthened the trustworthiness
of the results. This was mainly a qualitative study. While
the results cannot be generalized, they can be transferred
to similar situations and contexts.

Conclusion

This study on developing and testing ICT solutions
points out the importance of time and timing. The find-
ings show a need for time to prepare, understand and
adopt new systems. Additionally, the need for timing
the preparation, understanding and adoption of the ICT
solution to best meet the needs of individuals, collec-
tives and organizations, and sometimes also among dif-
ferent collectives and organizations, was shown to be
crucial for the smooth and successful adoption of a new
ICT solution. This study showed that the agile-inspired
development process offered the end users involvement
in the development process, which gave them time to
adjust to change, both individually and collectively. It is
a huge challenge to implement agile methodologies in
healthcare organizations since they are traditionally gov-
erned by a top-down hierarchy. However, the agile meth-
odology does not offer organizational changes. Rather, it
requires close collaboration between participants in the
development project and management to achieve fast,
well-timed organizational change. The time or timing
failing in the development or implementation process
results in a huge risk of non-adoption of the new practice
or tools on different organizational levels.
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