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Abstract
Background: The target is for at least 30 per cent of dialysis patients to be treated at
home. Close monitoring by the specialist health service is vital for boosting the patients’
confidence and sense of coping with home dialysis. The study originated in a renal
outpatient clinic where the renal nurses were using routines and support tools that
provided no scope for increasing the share of patients on home dialysis. A digital
monitoring tool needed pilot testing. The objective was to establish the practical value
of the tool, and how it would need to be further developed in order to meet the needs
of the hospital and the patients.
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Objective: During the innovation process, the renal nurses at the outpatient clinic
played an active part in the pilot project, while it proved more difficult to bring out the
patients’ perspective due to their poor health. We therefore wanted to investigate
how personas might be developed to provide a clearer picture of the patients’ needs
and the relationship between the patients and the health service. We also wanted to
promote a more user-centred focus for the development of monitoring technology for
home treatment programmes.

Method: The study is an explorative, qualitative and longitudinal case study designed to
test the digital monitoring tool. We collected data through interviews, observations and
workshops with patients and renal nurses at the renal outpatient clinic as well as with
hospital and community nursing staff, and the supplier’s employees. Our thematic
analysis of case data gave us a base from which to develop personas that were later
presented to the specialist renal nurses for validation.

Results: Our results show considerable variation in the patients’ need for monitoring
and their access to methods that allow them to cope with home dialysis in their
everyday lives. These varied needs are met by the renal nurses, who spend a
considerable amount of time on communication, logistics and facilitation to secure the
best possible treatment compliance. The personas were designed to take account of
this interaction.

Conclusion: The use of personas has attracted criticism because the practice may be
perceived to cause reduced involvement in the process by genuine service users. In this
study, however, we have used personas precisely because there was limited
opportunity to involve severely ill patients with the innovation process. To a large
extent, personas can illustrate the interaction between renal nurses and patients, and
the choices made by patients. Further work on personas should include descriptions of
characters other than patients, e.g. members of the community nursing team and the
patient’s relatives.

Introduction
One of the objectives set out in the National Health and Hospital Plan �1�, is for patients
to receive treatment in their own homes to the greatest extent possible. This means
that healthcare personnel will visit the patient at home �2, 3�, like in the hospital at
home setting, or that the patient personally administers the treatment at home,
supported by specialist health service advice and guidance through remote
management �4�.



The health effects of home treatment can be as good as or better than treatment in
hospital, and the patient’s quality of life will be considerably better �5, 6�. Home
treatment also reduces the cost to the hospital �7�. In Norway, the goal is to increase
the share of patients who receive home treatment. Within the field of dialysis, the target
is for at least 30 per cent of patients to be treated in their own home �8, resolution
170316�.

At the end of 2020, 26 per cent of dialysis patients in Norway were receiving home
dialysis �9�. For comparison, the share of patients on home dialysis in the United States
was 12.5 per cent in 2018 �10�, while in Australia and New Zealand the figures were 25
per cent and 41 per cent respectively in 2020 �11�. In Hong Kong, 75 per cent of patients
were receiving home dialysis in 2018 �12�.

It has been demonstrated that home dialysis improves the patient’s quality of life and
lowers the cost to the hospital �7�. However, several barriers to an active
implementation of the home treatment regime have been identified, including the
patient’ fear of not coping with the treatment �6�.

Having a specialist renal nurse at the hospital contributes considerably to boosting the
patient’s confidence and sense of coping �13, 14� in that there is close follow-up with
training, advice and mental support. New digital solutions designed to support the
communication between specialist renal nurses and home dialysis patients may well
help to grow the share of patients on home dialysis, help nurses make more efficient
use of their time and improve the treatment’s clinical quality �15, 16�.

To be able to develop good digital solutions for patient monitoring and communication,
suppliers need to be familiar with the needs of patients and healthcare personnel as the
users of these systems.

Background to the study

The study originated from the needs of a renal outpatient clinic where the share of
home dialysis was close to the 30 per cent target, but where it was felt that the renal
nurses’ existing routines and support tools would not allow room for a further increase.

The hospital wanted to pilot test and customise a digital monitoring tool in order to
establish whether it might be useful for the patients and the hospital, and to investigate
how such a tool might be developed further in order to meet the needs of the various
parties �17�.

The pilot project was organised as a Triple Helix innovation project �18� involving the
public sector (the hospital), the private sector (the IT supplier) and the university
sector/academia as participants.



While the IT supplier had extensive knowledge of communication and logistics
solutions, dialysis was a new field to them. The supplier needed to learenal nurse how
the service was provided, and what the renal nurses and patients might have of pre-
existing skills in using an IT tool and what might restrict its use.

The hospital needed a system that would simplify the ordering procedure for supplies,
and that would help them keep better tabs on the patients’ condition during the periods
between physical consultations with renal nurse or a doctor. They also needed a system
that would provide a better overview of communications between the patients and the
renal nurses at the outpatient clinic.

By defining these needs and taking part in interviews, workshops and observations, the
renal nurses at the outpatient clinic were active contributors to the innovation work.
Because the patients were also prospective users of the digital tool, it was important to
identify their needs and wishes, so that the tool might be tailored to the needs of
different dialysis patients. However, the patients’ poor health restricted their ability to
be actively involved. In their absence, we had to look for different ways of making sure
that the patients’ voices were heard in the innovation process.

In the field of product development, personas are frequently used to describe different
service users �19�. Personas are ‘detailed descriptions of imaginary people constructed
out of well-understood, highly specified data about real people’ �19, p. 3�.

Personas may give development teams a shared understanding of who the service
users are, in that the service user profiles are made clearer �20�. Personas ensure that
developers are less inclined to base their work on their own experiences and
preferences or to allow themselves to be steered by assumptions that generalise the
service users’ needs �21�.

The objective of the study

The pilot project’s overall goal was to understand how the technology would need to be
designed. The objective of the study, however, was to investigate how we might
develop personas in order to allow developers to better understand who the patients
are, what will be important to them, and how different patient needs affect the work
routines at the outpatient clinic. The study therefore focused on the following research
questions:

How can personas help to clarify how the patients handle home dialysis and the
relationship between the patient and the health service?
How can personas contribute to an enhanced user-centred focus in the
development of technology for monitoring patients on home dialysis?



Method
Design, recruitment and data collection

The research questions were suited to a case study approach �22�. The study was
explorative, qualitative and longitudinal, and the case was the testing of the monitoring
tool. This provided the context for developing personas.

We collected the data in the period from August 2019 to May 2020. We conducted
individual, semi-structured in-depth telephone interviews with patients (n = 7�,
members of community nursing teams (n = 1� and the supplier’s members of staff (n =
1�. The interviews lasted 45�60 minutes. Audio recording of interviews was subject to
the informants’ explicit consent. The audio recordings were transcribed verbatim and
later anonymised.

We also held workshops with renal nurses at the renal department (n = 3�, medical
management staff and employees in the hospital’s innovation department (n = 3� as well
as members of the supplier’s staff (n = 2�. The renal nurses also took part in group
interviews. We took field notes during workshops and group interviews, and made an
audio recording of one of the group interviews.

One of the group interviews was conducted as a structured review of a list of 16
patients who were being seen by the outpatient clinic at that particular time. During the
review, the renal nurses described factors such as type of dialysis, family relationships
and employment situation, how long the patient had been on home dialysis, whether
the patient carried out the procedure unaided or was assisted by others, whether the
patient needed contact with the outpatient clinic, what the nature of any such contact
would typically be, and the degree to which the patient managed to comply with
different aspects of the treatment regime. The latter included compliance with the
dialysis plan, filling in flow sheets, taking regular blood pressure readings, reporting any
potential treatment complications and keeping tabs on the stock of supplies at home.

All informants gave their informed consent to taking part. Data collected in 2019 formed
the basis for creating the personas, which were then validated by the data collected in
2020. At that point, the personas were presented to healthcare personnel who were
well acquainted with the patient group and who made the personas a topic for
discussion during one of the workshops. The personas were also used by the renal
nurses to recruit patient informants. Table 1 provides an overview of the data.



Context

The study was conducted at the renal outpatient clinic of a medium-sized Norwegian
hospital. This renal outpatient clinic offers training and monitoring of patients on home
dialysis.

Dialysis is an equipment-intensive treatment. The patients need a supply of dialysate
bags, tubing and equipment for transferring fluids, as well as consumables for cleaning
and maintaining catheters. It is nevertheless not desirable for patients to be storing
excessive supplies at home, because their need for equipment may change and
deliveries already made may need to be scrapped. Frequent deliveries of supplies are
therefore required.

At the renal outpatient clinic in question, the specialist renal nurses rang each patient
weekly or every two weeks to record the patient’s level of supplies. This conversation
allowed the nurses to respond to any questions the patient might have and exchange
information about the patient’s health or other matters. This put the nurses in a position
to assess whether the treatment and range of equipment would need to be adjusted for
the next period, and whether there was a need to change the frequency of
consultations.

The frequency of the patient’s hospital consultations depends on how the disease
progresses. Patients are supposed to bring a log of their fluid balance to the
consultation, either in the form of a manual log or the memory card from the dialysis
machine. However, patients frequently forgot to bring this along, or they failed to keep a
log on paper, which gave an incomplete basis for making adjustments to the continued
treatment.

https://sykepleien.no/sites/default/files/styles/lightbox/public/2023-03/boysen_tab1_Engelsk.png?itok=45HyXCFF


Analysis

We analysed patient information provided by the patients during interviews and
workshops. This was done by drawing up a form where different aspects were given
predefined, quantifiable values. Examples of such aspects and values are: treatment
compliance (good, medium, poor), assistance from others (relatives, local authorities,
relatives and local authorities), personally planning ahead for stocks of supplies (yes,
no), and declared confidence in their own coping skills (great, some, little, don’t know).

We grouped these aspects into themes �23� such as ‘degree of coping’, ‘compliance
with the treatment plan’ and ‘on top of supplies and life situation’, from which we formed
the basic characteristics of our personas. These themes indirectly support the level of
assistance that the patient will need from the renal nurses in order to manage their
disease.

They also describe whether the patients are surrounded by a social network or close
family members who may help them boost their sense of coping, or otherwise if there is
a need for more extensive assistance from the renal nurses. The themes impact on the
development of the monitoring technology.

One example is whether there are several different assistants, like a spouse or other
close family, neighbours or community nurses. If these people are intended to use the
tool together with or on behalf of the patient, there will be a need to define and
differentiate between the type of medical information they should each have access to,
whether they should be able to communicate with the hospital on the patient’s behalf,
and whether they should be able to report or order equipment on the patient’s behalf. If
there is a large group of assistants, or if they need very different things from the IT tool
to be able to assist the patient effectively, then a more sophisticated system may be
required.

Based on in-depth interviews with patients and on the renal nurses’ reflections
concerning life with dialysis treatment, we identified the following themes: how the
treatment fitted in with the patients’ everyday lives, how the patients related to the
regular monitoring calls from the renal outpatient clinic, and what choices the patients
made in order to be able to receive the treatment. These themes were used to give our
personas ‘richer’ lives.

We presented the personas to the renal nurses, who confirmed that they presented an
appropriate picture of the patients and provided sufficient anonymisation of individuals.
This helped us to validate our study �24�.



Results
Patients with differing needs

In general, the only characteristic that was shared by all the patients, was that their
daily lives were significantly impacted by their disease. When reviewing the 16 patients,
the renal nurses established that two found themselves in a start-up phase and had yet
to begin the actual treatment. Of the remaining 14 patients, half of them managed the
treatment by themselves, while 29 per cent �4� managed with assistance from relatives
or the community nursing team. A total of 21 per cent �3� were completely dependent
on assistance provided by the community health care and/or relatives.

Of the 11 patients �79 per cent) who took personal responsibility for their treatment,
with or without assistance from others, the renal nurses felt that only one appeared to
be less than confident in their own ability to cope with the treatment. Half of those
receiving active treatment, needed significant monitoring by the outpatient clinic. The
reasons for this included an unstable clinical situation, frequent changes in daily
routines due to holidays, activities, hospitalisation or such, or they needed significant
contact with the renal nurses for mental support.

Treatment schedules and the ordering procedures for supplies were largely adjusted to
the individual patient’s clinical situation, lifestyle and personal preferences. This applied
in respect of stocks to be ordered, whether it was an RENAL NURSE or a patient who
calculated the quantities to be ordered, what records of the treatment were kept by the
patients, like fluid inputs/outputs, weight, blood pressure and suchlike, and what means
of communication was being used.

For most patients, the renal nurses calculated the quantities of supplies that were
needed for the next period based on the patient’s at-home stock check. Three patients
personally calculated what supplies they needed to order and reported this by phone,
email or text message. Two patients were receiving haemodialysis while five were
receiving Continuous Ambulatory Peritoneal Dialysis �CAPD�. The remaining seven were
receiving Automated Peritoneal Dialysis �APD�, but periodically CAPD.

All these customisations increased the renal nurses’ workload. They were nevertheless
adamant that the customisations were necessary to give patients the best possible
support during their treatment. The customisations were of considerable value to the
patients. In the words of one of the patients:

‘If you couldn’t submit your order by email, or if you would have to phone in the order
between the hours of this and that, then it would have had an adverse effect on my
work, and on my quality of life, in a way. Because it would have meant that I couldn’t do
my job in the way that I do now. It’s obviously they [the renal nurses] who facilitate
things so that I’m able to work, among other things. There is no doubt about that.’



The renal nurses were clear that patients on home dialysis need to take personal
responsibility for their own treatment, and that they therefore should be able to
choose not to comply with the treatment plan. However, they pointed out that patients
needed adequate training to make informed decisions; they had to be aware of the
bodily effects of insufficient treatment in the short and long term.

When interviewed, the patients reported that the disease and its treatment took up a lot
of space in their lives, in the form of time, attention and reduced capacity for other
activities. One informant expressed it like this:

‘I can’t be bothered to go over and count whether I’ve got thirteen or seventeen [sticky
plasters]. It feels as if the disease takes such a lot of time, the illness takes so much of
my time anyway.’

The more experienced patients reported that they were becoming so familiar with the
treatment that they no longer spent time on diligently recording things like fluids and
weight, but that they instead were sticking to the dialysis routine and took care to note
whether anything felt unusual:

‘I’m supposed to check my weight every morenal nurseing, but I don’t, ‘cos I get
weighed at the hospital.’

One patient also described how they sometimes skipped a dialysis or extended the
period between bag changes because other activities were prioritised:

‘I’m pretty active, so it doesn’t always suit, so at times I’ll just empty, I’m just emptying
out rather than emptying and filling up. […] if I have travelled to the cabin and plan on
staying there for a few days, I’ve been known to just empty in the morenal nurseing and
the fill up at five o’clock.’

The renal nurses reported that they saw the need to adjust the record-keeping
requirements according to how well each patient was coping with the treatment and
their life situation in general, and also with the extra workload that the treatment
represented for each individual. Nevertheless, they felt that they at times were unable
to keep fully up to speed with how the patient was really doing.

Personas describe needs and interactions

We developed our five personas based on the results presented above. They describe
different stages of life, networks, forms of communication and degrees of coping in
typical home dialysis patients without identifying individuals. They also illustrate how
dialysis patients will come at treatment procedures and technology from different
starting points and with different levels of motivation �Table 2�.



They also illustrate the interaction between the patient and the renal nurses at the renal
outpatient clinic, and how the patient’s life situation, motivation, coping strategy and
needs affect the renal nurses’ work style and workload. 
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Using personas

Personas formed the starting point for discussions between the IT supplier, the
healthcare personnel and the authors about how the development of the digital
monitoring tool ought to continue, and what adjustments were necessary to support the
patients’ various needs. In this process, the renal nurses personally conveyed their own
needs, while the personas highlighted the needs of the patients.

For example, one important patient requirement might be to have a choice between
communicating with the hospital by phone or through the digital monitoring tool’s text
messaging system or recording sheets. Another requirement might be for patients to
choose how to convey their need for further supplies or their need for a change to their
treatment plan.

Personas also provided a framework for the renal nurses as they sought to recruit
patients for follow-up interviews after the monitoring tool had been pilot tested over a
period of time.

Ethical considerations
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The project was submitted to the Norwegian Centre for Research Data �NSD�, reference
number 2019/539488. Patients who were recruited to the project consented to the
renal nurses sharing information with us about their treatment. Nevertheless, the
healthcare personnel were diligent in ensuring that none of the information they passed
on could be used to identify individual patients.

Discussion
The use of personas has attracted criticism because this may cause fewer genuine
service users to be included in the process, or service users may come to be less
frequently involved �25�. However, in this study we made use of personas because it
was impossible for severely ill patients to contribute actively to the innovation process.

When developing the personas, we could have chosen to base our work on interviews
with patients and a purely structural matching of the patient lists with the aspects
described above. However, we wanted to acknowledge the specialist renal nurses’ in-
depth knowledge of the patient group. This insight has been essential to our efforts to
enrich our personas with nuances that would otherwise not have emerged.

The renal nurses understand the patients’ need for customisation

The patients in our study frequently referred to their close contact with the specialist
renal nurses, who were familiar with their life situation and knew what was important to
them. The patients reported this to be an important source of reassurance. This is a
finding that matches those described by Rygh et al. �13� and Virtanen et al. �14�.

We also found what Polaschek �26� refers to as ‘negotiation’, where the healthcare
personnel’s objective of optimal treatment to prevent late-onset injury and adverse
health effects, does not always coincide with the patient’s aim of having a good quality
of life, now and in the longer term.

In some cases, specialist renal nurses have to accept a patient’s less-than-perfect
treatment compliance, or a renal nurse’s less-than-perfect knowledge of the patient’s
condition, because this is better than if the patient gives up completely. These aspects
are highlighted by our ‘Kari’ persona. The renal nurses ease their flow and weight
reporting demands to prevent ‘Kari’ from feeling that the treatment is too onerous so
that her compliance lapses for long periods at the time.

We also find this ‘negotiation’ in patients who gradually have acquired a certain level of
knowledge and experience, and who personally make decisions about what constitutes
‘adequate’ treatment. This is illustrated by our ‘Fredrik’ persona.

Kutner �27� similarly describes how such patient-initiated adjustment to the treatment
can give patients a greater sense of control, which makes it easier for them, mentally, to
stick to the rest of the treatment plan.



Digital tools should not only support the optimal treatment

A digital tool designed to support the interaction between patients and Renal nurses will
need to take account of real-life negotiations and adjustments. In other words, solutions
cannot be developed based on ideal treatment scenarios �28, 29�.

Our personas therefore illustrate that patients have different ways of handling the
challenges of their everyday lives. The personas help ensure that the finished digital
tool does not become yet another burden for the patients. Furthermore, the personas
will help ensure that the digital tool can be tailored to the patients’ different coping
strategies. This means that it should also be possible to use the digital tool when the
patient does not comply with the treatment or report optimally.

Using personas may potentially be useful to the renal ward, in that they raise awareness
of what adjustments are made to accommodate the various patients. Our results show
that the various individual customisations involve considerable additional work for the
renal nurses, which may prevent the department from handling an increasing share of
patients on home dialysis.

Personas can be useful to the department’s continued work to evaluate its own routines
and devise more standardised forms of patient monitoring. Personas can be used as a
framework for this work to structure varying patient needs and different monitoring
routines.

The study’s strengths and weaknesses

One of the study’s weaknesses was the low number of patients that formed the basis
for our persona development work. This weakness is partly balanced out by the fact
that experienced renal nurses gave their assessment of the personas based on their
own experiences with the general patient group, and they introduced adjustments to
the personas accordingly.

During the pilot project, the hospital deliberately opted to start with the relationship
between specialist renal nurses and patients. At an early stage, the results of
observations indicated that the working day of specialist renal nurses involves a large
number of people who enable them to assist patients with their treatment. These
contributors may be the community nursing team, municipal short-stay units, other
departments in the same hospital, other hospitals, the Norwegian Labour and Welfare
Administration, relatives and general practitioners �17�.

In the process of identifying relevant users of the digital monitoring tool, the personas
played an important part by describing parties that routinely participate in dialysis-
related communications and routines, reporting and equipment orders.



Gradually, it became clear that another two contributors ought to be represented by
separate personas in order to support further development of the technology: a
member of the community nursing team and a partner or family member who is involved
with the treatment, like the persona Lillian’s spouse. However, the study’s duration was
not long enough for us to develop these additional personas and use them in the
continued innovation work.

Conclusion
In a study where it is difficult to involve patients as active contributors to the
development of a digital monitoring solution, personas have been useful tools in that
they give the patients a clear voice as service users. This voice was strengthened
because we involved the renal nurses’ in-depth knowledge of the patients’ general
needs when we developed the personas.

Personas can therefore also shed light on the interaction between the patients’
everyday lives with home dialysis and the renal nurses’ organisation and implementation
of their work. The personas were not intended to describe the renal nurses’ work in
detail, because the renal nurses were able to contribute actively as participants in the
development process.

In a time-limited study where the digital monitoring tool will be developed further after
its completion, personas are useful to the IT supplier because they provide a structured
picture of the patients’ needs, even after the pilot project has come to an end.

FACT BOX

The study’s contribution of new knowledge
In the development of new digital solutions, it is essential that the users are active
participants in the design process so that the solutions are felt to be useful and
relevant for different user groups. If user groups consist of very ill patients,
however, it is difficult to bring them actively into the innovation work.
We developed personas that describe different patient groups receiving home
dialysis. They were developed based on interviews with patients and nurses, as well
as the nurses’ description of the patients and how different needs affected the work
routines in the outpatient clinic.
The study shows how the nurses’ knowledge, in addition to the patients’ own
descriptions, can bring the patients’ voice more clearly into the innovation work
through development and use of personas. Work with personas can also help to
highlight others who should be involved as active participants in the innovation
process.
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