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ABSTRACT

There is limited research on the adoption phase of the implementation process in human
service organizations relating to innovations in the public sector. This study focuses on human
factors involved in adoption and implementation and of innovations in health care intended to
improve the quality of public health service delivery by introducing new technology. A
longitudinal case study from Norway in 2015 with a qualitative and explorative approach
consisting of individual interviews, focus group interviews and observation was conducted. The
participants (n=26) were strategically and conveniently selected. Data was collected two months
before the introduction of the first six digital alarm devices and three months after. The adoption
phase was characterized by a period of chaos and instability. Some employees claimed that they
had difficulties operating the mobile device equally. New concerns about patients’ security
resulted in feelings of dissatisfaction and disesmpowerment with their working conditions. The
early adoption phase turned from great expectations to dampened apprehension. Several of the
nurses stated that they were in need of training and extra supervision. Variations in expectations
among staff seemed connected to their attitudes, and for some, their ability or competence to
adopt new technology. The study provides new insights and understanding of the transition from
old to new technologies, thus creating a new need for knowledge about innovation and
implementation of new technologies in health care services. Good communication and
interaction at all levels in organizations will probably limit possibilities for failure and strengthen
probabilities of success of public sector innovation.
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Introduction

Reorganization of health care services by utilizing new technology is among several
initiatives a way to ensure sustainable development in the public health sector. In particular,
systems ought to be capable of providing older person-centred and integrated care, and a focus
on maintaining capacities and occupational performance as people age (WHO, 2006).

General background and knowledge base

The Norwegian governmental white paper (Ministry of Health and Care Services, 2009)
emphasized challenges related to patients' needs for coordinated services and disease prevention.
Under the Coordination Reform Act, the municipalities were given new responsibilities, such as
early assessment of needs for health services, and follow-up services closer to people’s homes.
Due to these new responsibilities and demographic changes, it suggested that there is a need to
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develop competences as well as research on municipal services (Ministry of Health and Care
Services, 2013).

A Ministry of Health and Care Services” (2013) white paper also pointed to how new
opportunities should relate to the application of (new) technology and greater emphasis on
service innovations. Welfare technology is a common Nordic term for a whole range of
technologies with possibilities and promises to meet the steadily increasing demand for more
health care and welfare services. New technology should provide help and well-being to those in
need, reduce costs, free resources, and be an area of research, development, and innovation
(Hofmann, 2013). Such technology should be an important integrated part of future health care
services, and was clearly underlined in the referred Norwegian government white papers. In
Norway, the term welfare technology was introduced in the Official Norwegian Report (NOU,
2011). The origin of the term welfare technology is Danish. In Norway, the term care technology
is also used, whereas in Europe it is in general referred to as Active and Assisted Living
[http://www.aal-europe.eu/].

Health care professionals and ICT companies have responded to this health policy by
presenting and introducing a range of new applications aimed at the individual user needs to
help, for example patients in nursing homes to increase their security, self-reliance, safety,
independence and self-efficacy (Devik & Hellzen, 2012). Although mobile IT solutions have
been around for several years, there has been less focus on ICT-supported workflow systems in
field environments, such as home nursing care (Breitschwerdt et al., 2013), hence there are fewer
studies that show how technology actually is used in the everyday practices of health personnel
(Pols, 2012). Carlstrom & Olsson (2014) demonstrated that strong interpersonal ties, trust and
cohesion reduced resistance to change. It is also well known that super-users are valuable when
new technology is introduced into an organization by increasing the likelihood that the
innovation will be effectively adopted and developed (Rogers, 2003). Super-users (Halbesleben
et al., 2009) are selected by management to assist in implementation of new technology; in this
study, the new digital alarm system. Superusers are anticipated to have a vital role in any system
implementation, upgrading, issue reporting or problem solving (McNeive, 2009).

Several studies have shown that implementation of electronic support tools requires a focus
on quality at all levels (Torsvik & Eltvik, 2013; Bach & Bergland, 2013; Cucciniello et al.,
2015). Electronic solutions must be followed up after the implementation phase. Ivergard (2000)
assumes that the balance between human knowledge and the use of technology affects employee
motivation and is a key factor in continued knowledge formation.

Current knowledge gaps in the field of innovation adoption in health care services

There is general agreement that research into public service innovation is relatively limited
(Albury, 2005; Borins, 2001c, b, a; Hartley, 2005, 2008; Mulgan, 2009; Mulgan & Albury,
2003). Innovation as an area of study, including both theoretical and empirical aspects, has been
mainly linked to the private sector (Windrum, 2008; Hartley, 2008).

Some research has investigated the specificities of public sector innovation (Albury, 2005;
Borins, 2001c, b, a; Hartley, 2005, 2008; Higdem, 2007; Mulgan, 2009; Mulgan & Albury, 2003;
Renning & Teigen, 2007; Teigen et al., 2010; Windrum, 2008). Borins’ (2001b) study of
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innovations in public enterprises in the US found that innovations were holistic, resulted from
collaboration between a number of actors, incorporated several kinds of services for clients, used
new information technology, included process improvements, led to the empowerment of the
clients/users, and were conducted in partnership with the private sector. As a rule, innovations
were responses to internal problems and made it possible to improve performance rather than
being responses to public (visible) crises. According to Glor (1998), the best settings for
innovation are not top-down management, nor bottom-up management, but middle-up-down
management, where middle managers are at the very centre of knowledge management. The
initiative for innovations usually came from middle management and the front line, instead of
from the political level and senior management. Also, a large number of the innovation processes
in the public sector were initiated within the organizations themselves (Borins, 2001c). A study
of innovation in the municipal sector in Norway confirms the main findings in Borins’ study
(Teigen et al., 2010).

Adoption can be understood as part of a process that includes progression from a pre-
adoption stage, when staff within an organization become aware of an innovation; they then
access information and approach a decision concerning implementation and eventually the
resolution regarding procedure and commitment to the innovation (Frambach & Schillewaert,
2002; Greenhalgh et al., 2004). Users of public services may be actively engaged in raising
demands and providing feedback. User involvement acts as an important driving force for public
sector innovation (Sgrensen & Torfing, 2011). Research continually produces new findings that
can contribute to effective and efficient health care (Magnussen, 2016). Such research cannot
change outcomes, however unless health services and health care professionals adopt the
findings into practice. There is limited research on the impacts of innovation in the public sector,
and the impacts of innovation on people (Glor, 2014).

Theoretical approach

In health care services research, one may utilise Rogers’ (2003) extensively used model,
which pictures the adoption of an innovation as a five stage process. Firstly, knowledge is
important in creating awareness of an innovation and generating some idea of how it functions.
Secondly, the process of persuasion to form favourable or unfavourable attitudes towards the
innovation, and thirdly the actors make a decision or choice to adopt or reject the innovation. The
fourth stage is vital for the process of implementation. For the product to have a fair chance of
surviving, actors must begin to evaluate the new product as a positive contribution to everyday
life or work environment. The practical consequences of using the product (the innovation) had a
strong influence on the fifth and final stage of the model, the confirmation or adoption stage,
where the actors decide to confirm and evaluate the new product according to its compatibility
with the existing environment. This is influenced by its level of complexity, trialability,
observability, controllability, accessibility, visibility and relative advantages. In other words,
how does it work in real life, how does it function, for whom, to whom, with what effects?
Rogers (2003), however, also seemed to admit that this is not necessarily a linear process, but
rather more complex. The users in fact mediate, translate and re-invent the innovation. He also
argued that such re-invention may be more widespread in professionalized organizations.

Innovation adoption research involves implementation research that is considered here as
methods to promote the systematic uptake of research findings and other evidence-based
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practices into routine practice, hence with the intention of improving the quality and
effectiveness of health services and care (Eccles & Mittman, 2006). However, implementing
evidence-based practice is one of the greatest challenges facing the global health community.
WHO (2006) has identified the importance of implementation science in scaling up evidence-
based interventions. There is limited research on the adoption phase of the implementation
process in human service organizations (Panzano & Roth, 2006; Horwitz et al., 2010), and the
complex social intervention of innovation adoption research is conducted primarily from the
organizational perspective, not from a consumer perspective (Wisdom et al., 2014).
Stakeholders’ perspectives and experiences in service delivery (Aarons et al., 2009) and the
increasing importance of patient perspectives in health care (Sox, 2010), could strengthen the
process of adoption (Wisdom et al., 2014). Future research on innovation adoption and
implementation is likely to yield advances that can directly improve the quality of health service
delivery.

Research objectives and focus

1. To explore, describe and identify expectations, attitudes and beliefs among employees
and patients at a nursing home and in home based care services, throughout the
introduction and adoption phase of a new digital alarm system.

2. To explore and describe experiences with new digital alarm system six months after the
adoption and implementation phase, and its effects in daily practices and services.

3. To explore and describe actors’ involvement in the project, and the impact of new
organizational skills or beneficial tools in their work.

Methodology

This longitudinal case study takes an exploratory approach, examining the innovation
practice and highlighting the key elements when adopting new technologies in local settings. A
case study is relevant when there is limited knowledge of phenomena and one seeks to
understand the unknown and unexpected, thus going from the analysis of empirical material to a
theoretical understanding (Malterud, 2011; Snape & Spencer, 2003). A qualitative method
approach is well suited in this case study to gain insight into the participants’ experiences,
thoughts and feelings. It enables the researchers to answer how and why type questions, while
taking into consideration how a phenomenon is influenced by the context within which it is
situated (Neumann & Neumann, 2012). A case study also has relevance beyond those individuals
studied. The study may have relevance and maybe transferable (Andersen, 1997; Silverman,
2011). This approach to other cases provides greater understanding, knowledge and insight into
the nuances of the innovation adoption processes, its implications and challenges in the field of
public-private cooperation (Andersen et al., 2015; Sgrensen & Torfing, 2011; Eggers & Singh,
2009).

Since this study employed a qualitative approach, explicit theories are not presented to
underpin findings. How users adopted innovations over time was the focus of this study, Rogers”
Diffusion of Innovation Theory (Rogers, 2003) was used, as his model is transferable to health
care services and contexts (Fitzgerald et al., 2002). Rogers” theoretical conceptualisations were
used as sensitising concepts rather than as theoretical variables, although the results and major
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findings were compared to previous research and theories that seemed appropriate. Rogers’
(2003) definition of innovation as an idea, practice or object that is perceived as new by an
individual or unit of adoption, was used in this study. Rogers (2003) explained how the
perceived newness of the idea for the individual determines his/hers reaction to it. If an idea
seems new to the individual, it is an innovation.

Challenges with new technology and digital safety alarms

In 2015, a municipality in the southeast region of Norway (further called The
Municipality) initiated a partnership with an ICT company (further called The Company) and an
electronic patient journal vendor (no active part in this research project). The purpose of the
collaboration was to develop and test new technology solutions, and streamline municipal health
care services both in nursing homes and in home care services. A recommendation from the
Norwegian Directory of Health in 2017 pointed to the need to convert from old analogue alarm
systems to a digital one by 2018. Such a shift would also provide an excellent opportunity to
rethink the Municipality’s existing health care and home service operations.

The Company’s proposed solution for a new system for the Municipality was built on its
existing digital system developed for nursing homes. This existing system consists of several
optional modules, including one that handles safety alarm data, a full integration with the
electronic patient record database, documentation of both planned and acutely initiated
encounters between residents and care personnel, effective communication between residents,
institution and relatives, as well as administrative tools for effective resource management. One
particular feature of the system is the possibility of automatically registering encounters between
patients and care personnel, including the location of the encounters. This is achieved through
communication between, and registration of the physical locations of, the mobile devices used by
the patient (the safety alarm device) and the care giver (a mobile phone). Through online access
to the electronic patient record, the encounter is also effectively documented by the care giver.
Another feature of the system, made possible by the positioning module, is that triggered safety
alerts are first sent to the nearest care worker on duty, and in the event that he/she rejects the
assignment, the alert is forwarded to the next person on the worklist. In this way, the system does
not require a designated call centre, as traffic is distributed among the personnel on duty.

This existing system, however, was developed to be used in indoor areas only, i.e. inside
the four walls of the nursing and care homes, and uses Wi-Fi networks for communication
between devices, and ultrasound technology to locate the devices. The new system is designed to
be able to operate both indoors and outdoors without Wi-Fi access. Thus, the technical challenge
for The Company was to transfer the functionality of the existing solution, based on Wi-Fi and
ultrasound technology, to a system that could utilize cellular networks and satellite positioning
services (GPS).

Although the project in this first phase consisted of only six new digital safety alarm
devices, it resembled the characteristics of an innovation project as described by Rogers (2003).
According to Rogers (2003) adoption of an innovation by individuals within a fixed social
system follows a consistent pattern described as a five stage process, as discussed in this paper.
“Newness” in an innovation need not just involve new knowledge; that is, “newness” of an
innovation may be expressed in terms of knowledge, persuasion or a decision to adopt.
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Data collection

This longitudinal study consisted of individual interviews, focus group interviews and
researcher observation. The leaders from the nursing home recruited the participants (n=26), in
line with the researchers’ recommendations for selection strategy. In this respect, the
participants’ were strategically and conveniently selected among those who had been involved
and participated in the planning and introductory phase of the new digital safety alarm devices
with The Company. The participants represented diverse socio-economic backgrounds and
characteristics. The data was collected at two specific times: Firstly in May 2015, two months
before the introduction of the first six new digital alarm devices and secondly in November 2015,
three months after the implementation. The focus group interviews and individual interviews
with the staff at the nursing home were conducted with the same participants both times. Users
living at home were interviewed individually in their homes. The individual interviews lasted 45
- 60 minutes, while the focus group interviews lasted for two hours. All interviews were
conducted by the first and second author, except the one with The Company where all authors
participated. A general overview of the interviews is shown in Table 1.

Table 1: Overview of the Interviews

Participants (N=26) Location of the Time Type of interview
interviews

Nursing home Management (2), staff*) | Meeting room at the land 2 | Focus groups +
employees (12), all females nursing home individual interviews
Users living in nursing 1 male, 3 females Nursing home and land 2 | Individual
homes, including care care home at the Interviews
homes at the venue venue
Users in their private 1 male, 4 females Private homes land 2 | Individual
homes Interviews
Representatives from the | 3 (all male) Company’s premises 2 Focus group
Company **

* Staff: Physiotherapist, Occupational therapists, social workers, nurses and leaders
** The Company: Board chairman, CEO, and project manager

In addition to the interviews, first and second authors conducted passive observations
during some health personnel visits to their users, both planned visits and alarm-activated ones.
These visits took place during the same period as the interviews, two months before and three
months after implementation of the new digital alarm devices. During these visits the staff
demonstrated their practices and routines, especially the performance when answering an alarm.
The practicality of the old and new technology was discussed with both the users and the staff.

Data analysis

We chose to use both systematic text condensation and elements from grounded theory in
approaching our analysis. The systematic text condensation is a descriptive and explorative
method for thematic cross-case analysis of different types of qualitative data, such as interview
studies, observational studies and analysis of written texts. The method is a pragmatic approach,
although inspired by phenomenological ideas (Malterud, 2011; Giorgi, 2009). Giorgi’s
systematic text condensation looks at objects from the perspective of how they are experienced.
The four-stage method starts with a holistic view of the data, and second divides the data up into
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meaningful units with codes and sub-topics. The third step of analysis implies systematic
abstraction of meaning units within each of the code groups established in the second step of
analysis. In the fourth step of analysis, data are reconceptualized, putting the pieces together
again and synthesizing from condensation to descriptions and concepts. Similarities and
differences comparing systematic text condensation with other frequently applied qualitative
methods regarding thematic analysis, theoretical methodological framework, analysis
procedures, and taxonomy are discussed. As such, systematic text condensation is a strategy for
analysis developed from traditions shared by most of the methods for analysis of qualitative data.
However, the method offers the researcher a process of intersubjectivity, reflexivity, and
feasibility while maintaining a responsible level of methodological rigour. Intersubjectivity
implies that our analysis is conducted and presented so that others can follow the procedure and
progress, and validate the conclusions.

Thereafter in line with this, identifying themes link up with significant units like text
containing opinion knowledge. The topics relate to the interview guide and issues, and are added
to analytical text accompanying the various categories. Firstly, we developed knowledge from
the participants’ experiences by interpreting and summarizing the organized empirical data. That
IS, our interpretations were guided by preconceptions when we interpreted data co-constructed by
the participants and researcher.

In addition, inspired by grounded theory, the research questions attempted to explore and
describe the impact of social processes on human factors in implementation and adoption of
innovations in health care as they emerged from the ethnographic data (Glaser, 1978; Charmaz,
2000, 2003). The inductive nature of grounded theory methods assumes an open, flexible
approach, shaping methodological strategies while engaged in the research, rather than having
them planned before beginning the data collection. Grounded theory seems to be the approach
most suited to the study of informants” own meanings and practices by using an open-ended
interview guide. This notion of flexibility is important to let themes emerge from the informants’
own accounts (Charmaz, 2000, 2003). Recurrent themes can be described as themes that both
occur several times within one participant and/or among the sample as a whole. The first major
analytic phase of the research consisted of coding the data with open coding in order to identify
descriptions of thoughts and ideas related to the interview questions. To generate categories and
subcategories, focused coding was used to compare between incidents, contexts and situations,
and connections between incidents, situation and categories were explored.

Qualitative researchers vary considerably in their attitudes to the issue of the
representativeness of their material and are sometimes accused of failing to satisfactorily
demonstrate the reliability and objective validity of their data and findings (Glaser, 1978;
Charmaz, 2003). In qualitative research, reliability and validity are discussed in terms of
adequacy of evidence and trustworthiness. Reliability, or adequacy of evidence, is reached when
similar relationships between phenomena or themes frequently emerge from the data. Validation
or trustworthiness of the developing theory is based on constant comparison. From this
viewpoint, the rationale of this approach is to fully exploit one of the principal merits of
qualitative meaning in depth and in and through different phases, events and situations, here
illustrated through the participants” own voices. Another aspect of more than one-off interviews
is the ability to check certain accounts or repeat questions, helping to clarify and identify
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emerging and recurrent themes, issues and topics. The impression was that the participants’
beliefs and opinions were genuine and real, though their verbal expressions did vary
(Hammersley & Atkinson, 2007; Ritchie et al., 2013).

Ethics

All participants were given written information about the project prior to data collection.
All participants had to sign a written consent. It was emphasized that participation was voluntary,
with the right to also withdraw from participation during the study. They willingly consented to
participate, and there were no problems of access to the field of study. The interviews were
recorded and transcribed verbatim. All personal information, audio files and other materials have
been stored according to the privacy policy and deleted at the end of the project. The study was
accepted by the Data Protection Officer, NSD in Norway. It has ensured full anonymity in such a
way that individuals are not recognizable in publications from the project.

The study follows the guidelines of the Declaration of Helsinki - Ethical Principles for
Medical Research Involving Human Subjects (General Assembly of the World Medical
Association, 2014).

Findings

The results are structured and presented according to the two main data acquisition phases,
the early adoption phase, and the adoption and implementation phase.

The early adoption phase - a period of optimism, and some frustration

The majority of the participants from the homecare services agreed that the impact of new
welfare technology from The Company would benefit the staff in fulfilling their daily tasks more
effectively. This would be related to the quality of the services and the patients’ security and
safety would be better taken care of, coordinated and organized through the new digital alarms.
A few from the staff expected that «everything would be safer and better with new digital alarm
system». A few had no expectations as to what miracles the new digital alarm system could
achieve. A major concern was the risks of reduced social interaction and human contact, thus an
increase in the feelings of loneliness. We noticed a variety in expectations and attitudes from
great expectations to dampened apprehension:

We need to be aware of the fact that technology can never replace social interaction and
human contact, but it can fill the gap to a certain extent. These notions are especially vital
in the first early adoption phase.

Mostly, the staff expected that they could increase the time available to have a qualitatively
improved relationship with the residents, patients and the users of home-based care services. The
staff’s variation between expectations and apprehension can to some extent be explained by the
age of the staff members, their attitude, and for some, the ability or even (un-) willingness to
adopt new technology. As one participant says «technology makes us feel in safe hands, but it is
a bit scary if it fails». However, if technology does function, one of the nurses’ states:
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Then the users can get help much quicker, and I think that this is the most important issue,
and I think they don’t care about what type of technology it is, and they don’t understand it
either.

The information and knowledge about the new digital alarm system and the design of the
alarm devices was unequally disseminated, and unevenly adopted. In this respect, there seems to
be a connection between age of the staff, type of information given and type of expectations as to
how the new alarm system could produce effectiveness, safety and security. Several of the nurses
stated that they were in «need of training», and if «<new routines» were to be introduced, they
should always be given extra supervision:

I think it’s a very unfamiliar situation in the beginning, but I think it is important that I
keep myself posted and updated, but we ought to be given repeated training, lest we forget,
then it will be all right. However, | have not actually considered the use of technology in
the home care service at all, but, I will possibly get used to it when we are ready to start.

Some participants admitted that they were sceptical and nearly demotivated to use or adopt
to new technology, saying:

We actually do not have enough knowledge about this, and I feel that I even don’t like the
thought of it. I am not so technical. | know there are others here who do not like to be
pushed, and they dread the thought of learning this, so the need for continuous training is
massive, | believe, particularly during the process of implementation.

Several participants were particularly concerned about how the «saved time» would be
redistributed into «more time directly with the user», or «using more time on administrative
tasks», or even «increase our knowledge or competence» of how evidence of best practices could
be incorporated or used in the home-based care services:

We have often many job tasks that we have problems with fulfilling, often due to lack of
time and resources, so if we can transfer saved time to more qualitative time with the
patient, just even be able to talk and be sociable... so many of our elderly never get a
visitor.

Overall, the staff expected that the new digital alarm system would be less vulnerable and
unstable than the old alarm system, and considerably easier to operate:

I think it is a good thing that we actually will be given new digital alarms, because the old
ones do not function at all. We have discussed the need for doing something different, and
get something new.

Nevertheless, the staff gave several examples of how the old safety alarm system
challenged patients’ security and safety.

10
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I have noticed that many of us do hesitate, or even dare to say that our technological
equipment does not always function. Then, | think, what about the elderly [users], will they
understand this at all? Well, I don’t know.

The users (patients) point of view with their new digital alarm devices

Most users of the home based care service had no clear expectations themselves of the new
alarm system. Only a few had received some brief information as to the appearance of the safety
alarm devices. Almost everybody said that they had not been given any information at all
concerning the design of the new digital alarms.

In general, the users termed their expectations of the new design as something that «could
be hung around the neck» or «looked like a jewel». Some of the users, particularly women, were
disappointed by the design, size and weight of these devices. They had envisioned «something
they could have around the neck or wrist» and looked «nice and smart». There were also users
who were concerned about the capacity of the batteries with a constant need for recharging. The
devices also felt heavy and tended to interfere with everyday tasks, - as one of the users said: «It
is heavy, but you have to get used to it...I have it on the nightstand yes, and I have to recharge
every night». Another user expressed how charging the battery had become a habit and that he
had the alarm device by the bed: «I only hope that it is fully charged if I need to use it ...then ... I
have it everywhere».

The same user said that he would leave it in his bedroom until «it is fully charged, which
takes about half an hour». He also expressed some concerns and worries about not being able to
make contact with home care service when the device was charging: «It would be terrible if
something happened in that particular time, I would have maximum of bad luck». He said that if
he had moved in zones without coverage he depicts he had been «panicking» if he were unable
to make contact. It appears that the new alarm devices then could result in a form of «false
safety».

The adoption and the implementation phase - from great expectations to apprehension

When The Company introduced the first six digital alarm devices for the users, they
thought everything had worked out «smoothly» and «all had been good all the time». For
example, they were surprised to find a working climate of discontent and an increasing
frustration among staff. Some nurses disliked being «seen by the management» since the GPS
system could «observe» them, feeding attitudes from trust to mistrust. Others expressed positive
attitudes to the fact that «being seen» while doing their home visits, they felt less mistrusted «in
doing something else». Staff also gave several examples of how a new kind of insecurity
followed the new alarm system, which in turn could affect users' experience of security - such as
concern about mobile coverage or not.

The new alarm devices were constructed such as to submit positioning data from the
device using the regular available GPS system. This was both advantageous and disadvantageous
regarding the need for safety and security for the users. In the period shortly after the new alarm
system was introduced, the most challenging issue for the staff was precise information about
how the alarm devices actually worked or were supposed to function. The employees were

11
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informed twice by The Company about the project and the fact that it was in development, and
therefore not all the technical details were in place.

However, as we noticed, several indicated their concern as to how the management
communicated the fact that the system actually was in development. In consequence, some of
the employees and users expressed they felt like “test subjects”. The demand for training and
more information was put forward by the nurses, but they experienced limited feedback from the
management. The nurses claimed that the management had not given them sufficient information
about the project. The management stated that some employees probably lacked interest or
motivation to acquire sufficient knowledge about the project:

If someone does not understand [the use of the new safety alarm devices] they have to ask
for more information. There is something that is not right, because | know that the
information is given, and they [some of the staff] are still questioning it.

Some employees claimed that they had vast difficulties at the onset, and that they often
struggled to operate the mobile device. Sometimes it was also problematic to contact colleagues
in remote areas when they were doing home visits to their patients. It was stated that this could
create new concerns about patient’s security, resulting in feelings of dissatisfaction and
disempowerment over their working conditions: «There is no good feeling when you realize that
they [colleagues] do not get hold of me». It became clear that the staff had some of the same
concerns as the users regarding the new safety alarm devices, for example forgetting to charge
the battery at night. Here described by one of the nurses:

Several users complain that it [the alarm device] is so heavy to wear, or there are some that
just put it on the table or on the walker, saying they cannot bear to wear it because it is so
heavy, and this is not safe at all, it is completely wrong.

In order to secure a rapid and smooth process from early adoption to implementation of the
new digital safety alarm system, to reduce problems, frustration and technological barriers
among both staff and patients, some from the nursing and care staff were appointed to act as
super-users. Super-users are meant to have training and knowledge beyond the regular end user
for any given computer software application. In this case, it was employees with interest and
knowledge in technology who took a special responsibility in assisting colleges in how to use
these new devices.

Lack of preparation, however, among the staff as to how new alarms could intervene and
disrupt established routines can also be seen as a threat to security and safety for patients (the
users). This aspect seemed to be related to the degree of information and communication
between the employees, those who were selected as super-users and between staff, management
and The Company. The management thought the communication with The Company was
relatively smooth, while several among the staff wanted thorough information about the new
digital alarm system, its application and impact on everyday routines and practices. Some
complained that they were not «allowed» to ask critical questions about the project, its impact,
solutions and/or consequences.

12
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Discussion

By framing the whole context of the process of introducing new technology in a health care
service, this case study can be described as a synthesis of an exploratory and a descriptive part.

Methodological limitations of the study

This study describes phenomena in the real-life context in which they occurred (Yin,
2003). Social scientists have noted advantages, disadvantages and limitations to participant
interviews (Snow & Anderson, 1987). Interviews can thoroughly tap actor’s sense making,
which has a value. Yet, a key limitation of interviews is that it includes post hoc rationalizations
of choices and decisions, and, in fact, all sense making is retrospective (Weick, 1995). The
questions and topics that came up during the interviews could be coloured by the
preunderstanding of the field (Brinkmann & Kvale, 2015), however the authors strove to be open
and curious as to the participants’ experiences and responses. An action-research approach
would possibly have given more solid and rich data to the processes and changes during the
project (Whyte, 1984). On the other hand, the time span from the start to completion of this study
was about six months, which has given the participants” opportunities to reflect and re-think their
participation in the project. It may be right to consider how attitudes may have changed from
critical to a more positive attitude due to the long time span. However, this has not been possible
to document here.

Regarding the one-to-one relationship between an interviewer and the participants, the
individual's experiences in qualitative interviews are a dialogue, which formulates the
interviewee's own life world. Group interviews also provides this type of information, however,
through the participants shared experiences, both among themselves and with us, the group may
exert a pressure that inhibits the individual’s opportunities to speak freely. The disadvantage of
using focus group interviews is that the researcher has less control over which data is displayed
in relation to individual interviews. Another limitation is that a participant may have strong
personal opinions, and thereby control the other participants who may not speak freely or open
their minds to the topic (Litosseliti, 2003; Wibeck, 2000). A reflexive attitude as researchers is
important when the data is interpreted and presented. Through individual interviews with the
participants’ we believe we have collected knowledge of the individual's unique experience and
understanding of this topic. In addition, the group members may have stimulated each other on
topics and issues not necessarily explored in the individual interviews. Regarding the use of
focus group interviews, the interaction among the participants also stimulated discussions to
complement, challenge and suggest alternative ideas. The interaction in the focus group may
uncover tacit knowledge and experience-based knowledge from the field, giving awareness-
raising effect on the participants. In this sense, they could compare their own experiences with
others, and thus identify factors that seems relevant to the research topic (Wibeck, 2000).

Perhaps of greater concern is that participation in the study was voluntary. Since the
sample was recruited and selected among those who partook in this study, they could have been
more emotional about feelings of not succeeding or facing unknown barriers at the onset, as the
data illustrates. However, by gathering data in situ about the participant’s involvement in the
study, we believe the participants™ narratives reveal plausible and genuine explanations related to
this study and its implications and inferences.
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Validity and reliability

To assess the validity or credibility of the work, we acknowledge the limitations of a small
sample in a relatively small municipality situated in a mountain region in the south- east part of
Norway. Norway, however, consists of several small municipalities with similar cultural and
demographic contexts comparable to the region of The Municipality, as illustrated in recent
public health surveys from the Norwegian county of Oppland (Johansen & Batt-Rawden, 2014a,
b). In this respect, it is likely that these results are transferable to similar regions encountering the
implications of public - private cooperation and implementation of new technology.

Due to the recruitment process, the study sample is not statistically representative; some
tentative general conclusions may nevertheless be proposed; that is, similar related projects in the
health sector elsewhere might explore similar implications and inferences. A feature of a typical
cross -sectional study is the fact that it may be difficult to elicit data about a complex topic in one
— off interviews at one point in time, producing fewer possibilities to establishing «deep»
rapports and «thick» descriptions (Morse, 1995). A strength of this study is its longitudinal
design, which enabled comparison of participants’ experience and practices at one point in time
with another point in time, thereby linking these findings to context, situation and meaning.
Comparing processes and changes to how participants related to the adoption process, revealed
how practices, expectations, and attitudes changed over time.

Moreover, as data was collected and analysed, we discussed our interpretations of the data.
In this respect, we had the opportunity to clarify interpretations, and seemingly contributed to
additional perspectives on the issue under study. Another possible strength is how data was
collected both through interviews and through observation of practice. The opportunity to join
the nurses while they were fulfilling their tasks and executing their care service with the
patients/users, both at the nursing home and in private homes, gave us valuable insight into the
processes of practices, communication and social interaction. According to Silverman (2011),
passive observation helps people learn from each other, and facilitates mutual analysis by sharing
observational format for documenting field notes.

The adoption and implementation phase — roads to success and failure

The study indicates how attitudes and expectations of the process of implementation of
new technology changed from being positive to levels of negativism among several of the staff.
These attitudes and expectations were rooted in the experiences from daily practices resulting in
a clear change from optimism to aloofness and criticism as the project progressed. The staff fully
acknowledged that the analogue alarm system had to be replaced, but the experiences of the early
usage phase led to disappointment for several. One reason for this was lack of solid information
and briefings about the project from the top leaders, resulting in a type of gatekeeping. Similarly,
as described by Lundvall et al. (2013), an implementation phase involving many actors in
problem solving needs to be an open communicative process, as to avoid complications and
barriers like gatekeeping. In this study, the employees’ readiness to introduce new welfare
technology applications and devices was influenced by their personal appreciation of welfare
technology, the expectations of The Company, their colleagues and supervisors, as well as their
own perceptions of their capacity to learn to use the applications.
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The information did not diffuse or trickle down to all of the staff, and it may be that this
form of hierarchical dissemination did not secure proper understanding and learning in practice,
hence the information did not flow through the whole network of the staff. It could well be that
lack of trust and absence of social capital influenced the flow of communication among the staff.
Social capital and trust seems to be vital factors in innovation studies (Zaltman et al., 1973;
Andersen et al., 2015) and in the literature on social entrepreneurship. According to (Curtis et
al., 2010), trust is an essential resource at the onset of a project, a twofold issue that needs to be
treated carefully and analytically. While reorganization is proceeding, mutual trust between
employees can come under threat. The ability to trust one another is vital to promote open
communication mistrust (Martins & Terblanche, 2003; Curtis et al., 2010), something that was
called for in this study. It seems the staff did not communicate well enough with the employees
about the project’s implications and possible challenges in the process of adopting and
implementing a new product. In consequence, the staff could not create and share information
with one another to reach a mutual understanding (Rogers, 2003). Our results support previous
findings that some actors seemed to lack sufficiant face-to-face contact in the initial steps of the
project. Face - to - face interaction in public-private cooperation is highly valued (Gallié¢ &
Guichard, 2005), and proximity enriches informal interaction and recognition (Nardi &
Whittaker, 2002). The fact that some nurses needed more information from The Company,
resulted in increased accumulated scepticism, frustration and feelings of not succeeding in
dealing with the new technology. According to Berg (1999), it is only when technology meets
practices that staff can form a picture of its consequences. A greater understanding of the
possible outcomes would possibly have reduced levels of frustration.

According to Rogers (2003), a core principle is that the adoption of an innovation by
individuals within a fixed social system follows a consistent pattern. The willingness to try out
an innovation depends on five factors In this study management and The Company did succeed
in explaining the relative advantages with the new system, but the nurses varied in motivation
and enthusiasm. Compatibility was partly successful as several of the employees struggled with
their attitudes and beliefs in relation to the new technology, a solid trust that is needed was
absent here. In accordance with the notion of complexity, it was slightly difficult for many
employees to understand and comprehend the new technology. To be able to adopt a new
innovation, one needs to take into account its unreliability and difficult steps in usage. In relation
to this issue, the staff required more information from management and The Company than were
delivered. However, the concept of trialability was partly successful as six units were introduced
as a kind of pilot, hence it was possible to test the set up and process before making a more
permanent commitment. Observability was problematic as no other reference objects were
available or possible for purposes of comparison. An important issue here was that the project
was in development, and this fact was known to management, but not to many of the staff or
users.They were treated like test subjects.

Excluding staff from vital information may have increased psychosocial problems, making
the working climate unhealthy and unpleasant. This may have lead to an increase in absence due
to sickness and have promoted feelings of being disempowered and of losing control of their
own working situation (Batt-Rawden & Tellnes, 2012). Both Karasek et al. (1992) and
Rothausen et al. (2015) highlight how individuals in a job situation experience surpluses of
resources when they experience well-being. When this is threatened, for example through the
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introduction of new technology, people may experience inability to gain these resources,
resulting in stress and lack of well-being. This research relates to findings that turnover is related
to f identity and well-being at work. Similar phenomena may have been reflected in our data.
Discussions among staff, which arose as a by-product of adoption and implementation, gave rise
to new insights about their own working situation in general. Variations in expectations among
the staff seemed connected to their attitudes, and for some, the ability or competence to adopt the
new technology.

It is difficult to describe the staff as a homogeneous group in terms of skills, attitudes and
expectations. Employees were concerned about how new technologies could give better health
services. This gave room to discussions about what a better service could mean: more qualitative
time spent with patients or more time spent of administrational tasks. A recent study of explored
resistance to implementation of welfare technology in municipal health care services (Nilsen et
al., 2016), highlighted issues like threats to stability and predictability or fear of change, threats
to role and group identity, fear of losing power or control, and threats to basic health care values.
The authors indicate that organizational translation between professional cultures should not be
underestimated. Our research supports this emphasis on the initial phases of adoption and
implementation may help prevent further resistance in complex co-creation processes (Nilsen et
al., 2016), and reduce levels of frustration and criticism of co-actors.

Managers, from their point of view, felt they had given clear and sufficient information
about the project, expressing how the staff could ask for more information if needed. It seems
that the information about the new alarm devices was understood and adopted in different ways
at different speed, based on levels of experience, competence and previous knowledge (Rogers,
2003). It may well be that here lies the key to the dissatisfaction and discontent among some
employees. In the process of communication, lack of trust and confidence unfolds in the
vulnerable relationship between leaders and employees (Curtis et al., 2010), a well-known
problem acknowledged in many job related situations (Karasek & Theorell, 1992).

From this perspective, it is also worth remembering that the implementation of new
technologies may upset established roles, procedures and cooperative relationships and create
uncertainty and insecurity in everyday work, beyond the psycho-social working environment
(Salanova Soria et al., 2014). Another possible source of distress environment might be how
younger employees adopted new information faster than their older colleagues, and thereby
possibly createda shift in the informal balance of power among the employees.

Learning from the adoption and implementation phase

The Company admits that they did not have «the resources to dedicate a person to be
physically present at The Municipality the whole time». In connection with the implementation
of the first six units, technical problems arose which resulted in that employees began to
experience uncertainty. In this way, the management failed to break the notion of discontent that
seemed to disseminate at high speed. It appeared that the employees' cell phones were equipped
with a power saving application, which under specific conditions, in order to save power, turned
off key features for the alarm system. The error was so unexpected, even for the system
developers, that it took some time to discover and correct it. The management did not give time
and space to listen to comments on the new features on the phones and network. This may relate
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to how the power of individual action in one part of the process may be a problem in another
(Meijer, 2014). Thus, the transition from old to new technologies is vital for the possibilities of
sharing knowledge and to create venues for learning (Paulsson et al., 2005), which in this study
seemed to be a shortcoming. Glor (1998) discusses the knowledge spiral, and how continuous
creation of both sharing tacit and explicit knowledge at both intra-and inter-organizational levels,
can be identifiers for innovation. In this respect, learning from the adoption and the
implementation phases seem to comprise how tacit knowledge can be converted into explicit
knowledge through continuous information sharing. These aspects were not identified in our
study.

The Company was also aware that there had been some weaknesses in communication
directly between them and the employees of The Municipality, but believed the information was
taken care of by The Municipality management. It came as a surprise to them that The
Municipality project encountered so many problems and barriers as has been revealed through
this study. The Company felt they had a good relationship and dialogue with both the staff,
management and The Municipality in general. The Company did not receive many questions at
the information meetings, only some younger employee did some questioning. Others noted that
The Company were «quite kind to us». These findings are similar to Magnussen’s study (2016),
showing how unresolved collaborative relationships encompass an opportunity for enthusiastic
individuals to produce a power base strong enough to overcome resistance and to steer the
direction in innovative processes. This notion is also in line with previous findings showing an
uneven distribution of enthusiasm concerning new projects (Magnussen, 2016). Some
individuals, in innovation processes, may be more enthusiastic than others may, thereby building
a power base to increase their chances of defining and finding solutions in a way they see fit
(Roberts, 2000).

Conclusion

This study considered human factors in adoption and implementation of innovations in
health care services by introducing digital alarm systems in nursing homes and home care.
Twenty-six participants partook in the study. The majority of the participants examined in this
study agreed that the impact of new welfare technology benefited the staff. Quality of service,
security and safety were better taken care of, coordinated and organized with a new digital alarm
system. However, there were concerns related to weak mobile signals and lack of preparation of
staff as to how this new alarm system could intervene and disrupt established routines. There was
concern that these risks could manifest themselves as threats to security and safety for patients
(the users).

Mistrust was identified in the information shared and communication between the
Municipality employees, super-users, staff, management, and The Company. Municipal
management thought communication with The Company was relatively smooth, whereas several
staff wanted more detailed instructions about the new digital alarm system, its application and
impact on everyday routines and practices. Staff expressed positive attitudes however towards
the fact that they were more visible while doing home visits, and possibly less mistrusted to do
something else. This was identified as a positive effect.
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The early adoption phase of the trials, however, also provided greater understanding of
positive and negative potential and how the new system could be compared with the old. It is
known that those who encounter difficulties developing useful health information systems often
point to the importance of organizational problems, and that getting such technologies to work
well in practice appears to be a politically structured process with organizational change, and
require putting users in the centre. The discussions that followed adoption provided new insights,
benefits and understanding of employees’ work in general.

If health care professionals and ICT companies are to respond effectively to new demands
created as the result of new health policies, our findings might be appreciated by personnel who
plan and deliver the services. Empowerment enables people’s power to change their social
reality. In current case we refer to new technology. Skilled practice involving continuous
creation of both tacit and explicit knowledge may create conscious awareness of the importance
of adopting new technology, despite its newness. A focus on the initial phases of adoption and
ultimately on implementation may help prevent the various forms of resistance and reduce levels
of frustration and criticism within the organization.

If welfare technology aims to help patients in nursing homes to increase their security,
safety, self-reliance, independence and self-efficacy, it is vital to identify expectations, attitudes
and beliefs among those who are involved. In particular, learning new organizational skills and
adopting beneficial tools to sustain a healthy and productive work environment for all actors
involved seem important. In sum, the transition from old to new technologies has provoked a
new need and call for learning about innovation, adoption and implementation of new
technologies in health care services by focusing on implications and inferences of these
processes and phases. Our results might be comparable to similar projects facing the challenges
and trials of public - private cooperation in implementation and adoption of new technology. We
believe our case study has relevance and is transferable to similar issues in other innovation
adoption processes.

Consequently, this case study contributes’ to the area of innovation practice and it
highlights the key elements of introduction, adoption and implementation of the six digital
alarms in health care service. Good communication and interaction at all levels in the
organizations will probably reduce failure and strengthen probabilities of success of public sector
innovation.
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