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ABSTRACT
Background: The Lancashire Teaching Hospitals NHS Trust has been providing
renal care through video-as-a-service (VAAS) to patients since 2013, with support
from the North West NHS Shared Infrastructure Service, a collaborative team that
supports information and communication technology use in the National Health
Service.

Introduction: Renal telemedicine offered to patients on home dialysis remotely
supports renal care through the provision of a live high quality video link directly to
unsupported haemodialysis patients at home.

Home haemodialysis is known to

provide benefits to patients, particularly in making them more independent. The use
of a telemedicine video-link in Lancashire and South Cumbria further reduce patient
dependence on the professional team.

Objective: The purpose of this paper is to present the perspectives of the renal care
team members using the renal telemedicine service to understand the perceived
benefits and issues with the service.

Method: Ten semi-structured interviews with members of the renal care team (2
renal specialists, 1 matron, 2 renal nurses, 1 business manager, 1 renal technical
services manager, 2 IT technicians and 1 hardware maintenance technician) were
conducted. Thematic analysis was undertaken to analyse the qualitative data.

Results: A range of incremental benefits to the renal team members were reported,
including more efficient use of staff time, reduced travel, peace of mind and a strong
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sense of job satisfaction. Healthcare staff believed that remote renal care through
video was useful, encouraged compliance and could nurture confidence in patients.
Key technological issues and adjustments which would improve the renal
telemedicine service were also identified.

Conclusion: The impact of renal telemedicine was positive on the renal team
members.

The use of telemedicine has been demonstrated to make home dialysis

delivery more efficient and safe. The learning from staff feedback could inform
development of services elsewhere.

(292 words)
Keywords: qualitative research, telehealth, telemedicine, communications, home
haemodialysis, delivery of health care, telecare
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INTRODUCTION
Chronic kidney disease affects approximately 6% of the UK adult population. The
number of people affected with the disease is increasing. According to the UK Renal
Registry, 56,940 people received renal replacement therapy in 2013, compared to
54,725 people in the previous year. It is mild in the majority of people affected but
can cause serious health complications such as anaemia, fluid retention and
decreased immune response, making them more susceptible to illness (The National
Kidney Foundation, 2015).
Lifestyle changes such as selective diet and performing suitable forms of exercise
are recommended for people affected with kidney problems (Painter, 1994; Sarnak
et al., 2005). Two major outcomes of chronic kidney disease are progressive loss of
kidney function over time, and progression of cardiovascular disease (Go et al.,
2004).

Treatment

may involve

the

use

of

medications,

and

undergoing

haemodialysis or peritoneal dialysis (Mactier et al., 2011). The choice of
haemodialysis or peritoneal dialysis depends on patient factors and circumstances.
Peritoneal dialysis uses the lining of the abdominal cavity and a solution to remove
wastes and extra fluid from the body whereas a man-made membrane is used for
this purpose in haemodialysis. Haemodialysis is therefore more complex and a
highly risky intervention. Patients receiving haemodialysis may need to travel to
hospital up to three times a week for treatment that can take up to four hours at a
time. The option of home haemodialysis is available to some patients, who are stable
and have appropriate domestic circumstances. Expensive equipment must be
installed at the home (with some modification to the building) and patients and carers
need to learn to use it correctly. Risks include infection, blood loss, low blood
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pressure and air bubbles in the patient lines (The National Kidney Foundation,
2015).
The Renal Association recommends that information and education about home
haemodialysis should be provided to patients who may be suitable. Guideline 9.3
recommends “self-treatment at home as the best way to perform daily short or daily
nocturnal haemodialysis”. Training in dialysis is essential for patients who are eligible
due to the complexity and risks that come with performing dialysis at home. It should
also be held for patients at a regional centre if training is not available in their local
areas (Mactier et al., 2011). Among the eligibility criteria for home dialysis are that
patients who are stable on dialysis, should have good vascular access and be free
from complications and significant concomitant diseases that would be unsafe for
home dialysis (Castledine et al., 2014). After patients have been trained at a regional
centre until they are confident and deemed competent to do home dialysis, they are
supported by a Community Renal Nurse. Typically, the Community Renal Nurse will
visit and stay with the patient through their first few home sessions and be available
on call thereafter.
According to the UK Renal Registry, approximately 4% of renal patients on
haemodialysis carry out the treatment at home. The overall percentage of patients
receiving home dialysis has increased from 3.4% in 2011 to 4.1% in 2013. The
National Institute of Health Care and Excellence (NICE) has estimated that 10 to
15% of suitable dialysis patients would choose the option for home dialysis if it was
offered to them, indicating a need for a service to support patients on home
haemodialysis. It is here that telemedicine comes in because of its potential in
supporting patients carrying out dialysis at home, reducing dependence on
community renal nurses.
5

Telemedicine can be described as the delivery of health care from a provider to the
patient through the use of digital technologies such as telecommunication devices
and videoconferencing (Wootton, 1998; Sood et al., 2007).
Previous studies have documented renal telemedicine delivered to patients in
satellite dialysis centres linked to a reference hospital (Whitten & Buis, 2008) as well
as patients performing the much less risky peritoneal dialysis at home (Mitchell et al.,
2000). In Whitten and Buis (2008), patients used renal telemedicine from satellite
centres linked to a reference hospital in Michigan. Thirty-four patients and four
healthcare staff answered telephone surveys, of which consisted eleven open-ended
questions and fourteen Likert-type scale questions, and three yes/no questions
related to ICT use. They found that patients generally had positive perceptions of
using the renal telemedicine service from satellite centres although there were some
reservations on whether the service should only be used when a healthcare
professional could not be physically present. Although telemedicine in this study was
not related to patients performing dialysis at home, healthcare staff welcomed the
use of renal telemedicine for consultations and felt that it had potential to enhance
the care being delivered to patients. In South Australia, Mitchell, Disney and Roberts
(2006) reported a case study based on a renal patient who performed dialysis at
home and received medical care through a video link. Their findings showed that the
delivery of renal telemedicine was successful in reducing frequent hospital
admissions for the patient. There was also favourable report from healthcare staff of
providing support to the patients without having to travel and on potential savings in
reducing hospital re-admissions. In the United Kingdom, Cargill and Watson (2003)
highlighted the advantages of using the videophone in delivering support to child
6

patients on home peritoneal dialysis despite its high costs. In Spain, Gallar and
colleagues examined the use of telemedicine in patients undergoing peritoneal
dialysis. Twenty-five patients on peritoneal dialysis were managed by telemedicine
and the control group consisting of thirty-two were managed without telemedicine.
Those in the telemedicine group reported an improvement in quality of life in 90% of
cases. Hospital re-admissions were also lower in the telemedicine group. Hence,
evidence in the literature on renal telemedicine has so far been promising.

Renal telemedicine service at Lancashire Teaching Hospitals
The regional Renal Centre at Lancashire Teaching Hospitals started providing a
renal telemedicine service to eligible patients in 2013. The main renal unit at Preston
serves patients cross Lancashire and South Cumbria, covering an area of 4,515
square kilometres, catering to a population of 1.4 million people (Cumbria
Intelligence Observatory, 2016). The renal telemedicine service works by providing a
live video link between the patient’s home and the main renal unit at Preston,
meaning that the patient is in contact remotely with a nurse or doctor whilst
undergoing dialysis at home. The technology chosen is Video-as-a-Service, which is
provided as a lease option including support and maintenance by the supplier. The
digital interface enables remote access to patients by using Polycom

video

technology through a rotating PTZ (pan, tilt, zoom) camera and a high-definition
screen at the patient’s home, to ensure the best image quality possible (Polycom,
2015). The equipment used is constantly being updated to meet patient needs.
Operational costs of the service are not disclosed here due to continuous changes
since the implementation of the service. Nevertheless, the authors may be able to
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facilitate an introduction to the renal team at Lancashire Teaching Hospitals for any
interested persons or parties.

Eligible patients are given detailed training for three months at the hospital before
they can dialyse at home. Having video-as-a-service saves the patient from having
to travel long distances for routine appointments and check-ups (Chugh et al., 1999).
Previously, a patient also needed to dial into the main hospital line and wait while
nurses were alerted to take their calls. However, by using the renal telemedicine
service, patients are now able to contact the renal care team directly and avoid
waiting. With the patient’s consent, the renal telemedicine system allows the
specialist renal care team to remotely access and subsequently monitor vital data
from the dialysis machine at the patient’s home. At present, seven patients have
used the service.

Renal nurses and consultants have been the main professionals providing dialysis
nursing care to patients with established chronic kidney disease (Polaschek, 2003),
supported by technicians and clinical administrators (British Renal Society, 2002).
The multi-professional team also has an important role in ensuring that any
transitions of care experienced by patients are smooth (Davies et al., 2001). This
paper seeks to investigate their experiences with the renal telemedicine service, the
impact of the technology on them, and their opinions on how the service could be
made better.

METHOD
Participants
8

Ten members of the Lancashire Teaching Hospitals renal team comprising two renal
specialists, one matron, two renal nurses, one business manager, one renal
technical services manager, two IT technicians and one hardware maintenance
technician) were interviewed. The study was approved by Clinical Renal Director of
the Lancashire Teaching Hospitals NHS Trust as a service evaluation (NHS Health
Research Authority, 2013). The approach used was the Stakeholder Empowered
Adoption Model (Marshall, 2013), which involves engagement with all key
stakeholders to understand barriers to and enablers of adoption. The Model draws
on the more theoretical Normalization Process Theory (May & Finch, 2009) and the
Technology Acceptance Model (Venkatesh & Davis, 2000) and provides a practical
framework to identify and collect appropriate evidence for decision-making. Semistructured interviews were conducted to understand and identify stakeholders’
viewpoints of barriers to and benefits from using the renal telemedicine service with
the aim of aiding adoption on the technology, and to support decision-making for
Lancashire Teaching Hospitals. Participation in the interviews was voluntary.
Informed and written consent was obtained from the study participants.
Data collection
Ten semi-structured interviews were conducted (see Appendix A for interview
schedule). Each interview lasted approximately 45 minutes. Interviews were audiorecorded and fully transcribed. All collected data was kept and stored in compliance
with the UK Data Protection Act 1998 (ICO, 2015). In this paper, data is presented
verbatim and should be viewed as illustrative rather than generalizable. The
following issues were explored: team members’ initial thoughts and expectations of
the renal telemedicine service, perceptions on the usability of renal telemedicine, the
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impact of renal telemedicine on them as a renal team member, and opinions about
the service.

Data analysis
An inductive approach (Thomas, 2006) was used to analyse the data using a
constant comparative method. The data was transcribed verbatim and the transcripts
were reviewed to identify themes following the six-stage thematic approach outlined
by Braun and Clarke (Braun & Clarke, 2006). The data was double-coded. Both
authors refined code definitions reducing categories to major themes through ongoing discussions and the re-reading of transcripts until unanimous agreement was
reached.

RESULTS
Members of the renal team believed that the renal telemedicine service was useful,
encouraged compliance and could nurture confidence in patients. The technology
was well-received. Six major themes were generated from the qualitative data: (i)
positive feedback from patients, (ii) quicker way to solve problems, (iii) more efficient
use of staff time, (iv) reduced travel, (v) peace of mind, and (vi) sense of job
satisfaction. Suggestions to improve the service were to include multiple calls per
video line instead of having only one live video communication at a single time, and
to alleviate delays in the installation of equipment or broadband connection at the
patient’s home.
Perceived positive feedback from patients
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Members of the renal team reported positive feedback from patients and commented
on seeing their patients becoming more confident in performing their dialysis at
home. Staff also observed that patients were able to change their dialysis pattern to
something that was more convenient for them, for example to dialyse for 1-2 hours
per day, instead of 4-5 hours twice a week.
“This guy [referring to a patient] is carrying his life on as normal instead of using half
a day two or three times a week to travel,” (renal services manager).
Quicker way to solve problems
The videoconferencing feature using high definition visual technology in the renal
telemedicine service allowed healthcare staff to respond quickly and efficiently to
patients experiencing issues whilst dialysing. Patients were able to connect directly
to the renal unit through the videoconferencing link.
“That’s when it would be ideal to beam in on what the problem is, you can see and
you can direct at it straight away,” (renal nurse).
“I’ve witnessed two events where one – the needle popped out and blood was
gushing everywhere and the nurse, I was stood behind the nurse in Chorley.
Normally what she would do if the patient could get to the phone, they could ring
999, or they’d call the nurse up, the nurse would call 999, ambulance straight round
and the patient would come into hospital, but she calmed the patient down, managed
to camp his line off, disconnect him, take everything out, stop the machine and dealt
with it all on telehealth [referring to renal telemedicine system],” (renal technical
services manager).
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Nurses also commented that renal telemedicine could help in reducing readmissions to hospital if they were able to remotely see and advice the patient at the
moment the problem was happening.
“Have they got a cloudy bag, yes show me,” (renal nurse).
“It’s like a few minutes on the job so what in fact would normally take you twenty
minutes to half an hour on the phone,” (renal nurse).
More efficient use of staff time
Nurses could continue to monitor the progress of their patients dialysing at home
whilst based at the nurses’ station, thus allowing them more efficient use of their
time. Communicating directly with the patient also frees up more time for the nurses
to perform other tasks.
“Previously a nurse would be with the patient full time for their first three days of
home dialysis. Now it may only be one day,” (renal matron).
There were significant recruitment and retention issues to these specialist renal
nurse roles and the team experienced stress, with a high incidence of sickness
leave, so this aspect was particularly valuable to managers and to staff.
Peace of mind
Healthcare staff, particularly the nurses, found that using the renal telemedicine
system helped in alleviating their worries and concerns about their patients. The
renal telemedicine system existed as a “safety net” in which patients dialysing at
home were still remotely connected to their renal care team, whilst still allowing the
renal care team to monitor the progress of the patient.
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One nurse mentioned that she was able to fit in other bits of work whilst her patients
were dialysing due to the direct, real-time visual contact provided through the
videoconferencing link.
“Before, with a new patient, I didn’t feel comfortable coming in here [referring to
nurses’ room] whereas now I can keep my eye on her [referring to a patient currently
on remote dialysis] and do some work on the computer, finish my emails off, desk
work,” (renal nurse).
Reduced travel
Using the videoconferencing link helped to reduce unnecessary travel for nurses and
maintenance visits by technicians.
“We can solve problems more quickly and sometimes without a visit as they can see
the machine, the error messages. The patient can point to a component that they
may not know the name of,” (renal technician).
This also enabled the nurses to extend their support to other home dialysis patients,
because they had confidence to leave the telemedicine patient to manage alone.

Sense of job satisfaction
Members of the renal team felt that their work with patients through renal
telemedicine was meaningful and gratifying.

Renal nurses also commented that

using renal telemedicine allowed them to do their job better. Using renal
telemedicine link made it easier for them to support their patients. Nurses also felt

13

that the videoconferencing link enhanced the current renal dialysis service at the
hospital.
“When patients first go home, we do like a step-down process from what we do in
the room here. The system allows us to do that quicker,” (renal nurse).
Suggestions for improvement
The renal nurses suggested that the service would benefit from having a multiple
caller waiting feature. Currently, the technology in use facilitates only one-to-one live
videoconferencing which means that nurses are unable to know if another patient is
trying to contact them, unless the patient dials the main hospital telephone line. A
multiple caller waiting feature could also reassure patients that the communication
channel was working, and that they would be attended to.
Managers were aware that the relatively low numbers meant that it was difficult to
operationalise the service effectively. Technical and other support had to be provided
as special cases. There was a desire from some managers to scale up the service
so that economies of scale could be realised.
Further work was also thought to be needed to mitigate delays in video-conferencing
equipment installation and commissioning at patients’ homes. This was important to
ensure a smooth transition from hospital and continuity in self-management by the
patient.
The technical team wished to further experiment with lower quality cameras for the
very stable and capable patients. Such cameras are available at much lower cost
and could enable the high quality equipment to be moved on to new users.
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DISCUSSION
Our qualitative interviews showed that the live video-link to support home
haemodialysis was valued by the renal care team. The use of the technology was
well-accepted, particularly among the nurses. The positive feedback about patients
using the renal telemedicine service from the renal care team members suggested
that having the videoconferencing link was helpful and supportive to patients
dialysing at home. This is speculative of an enhanced patient experience supported
by telemedicine, as reported in Gallar and colleagues (2007). The digital proximity
through videoconferencing was important in helping to establish trust with and
support for the patients.

Obtaining a comprehensive description of operational problems faced by patients
performing dialysis at home is particularly urgent due to the risks associated with
haemodialysis. The renal nurses reported that by using the renal telemedicine
technology they were able to quickly intervene with patients because they could
visualise the issues faced by the patient, for example zooming into the fistula or the
dialysis machine, and help the patient solve problems quickly. This visual feature of
renal telemedicine is similar to Lindberg et al. (2009) which documented paediatric
nurses’ experience with videoconferencing between a neonatal unit and the families’
home. The nurses found that videoconferencing helped them to assess the overall
situation at home and facilitated the relationship between parents and the infant.
They felt that they were able to provide security to the family (Lindberg et al., 2009),
similar to the availability of a “safety net” described in our qualitative interviews with
the

renal care team. The

enablement of

quick problem-solving through

videoconferencing is also evident in other telemedicine-related areas. In a similar
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context, Bidmead and colleagues reported quicker swallowing assessments and
shorter waiting times for older people living in care homes who received
assessments via telemedicine delivered to them (Bidmead et al., 2015).

Clinicians’ time is valuable and can be costly (Waldman et al., 2004; Mark et al.,
2009; Finkelstein et al., 2006). The technology enabled the renal care team to
provide improved services in which coordination with different professionals were
made possible in ways before the renal telemedicine service connections were
available. Our results suggest savings in time, meaning that nurses could fit in caring
for other patients and perform related tasks. The evidence from our study presented
so far supports the potential for significant cost savings in using renal telemedicine
(Waldman et al., 2004; Finkelstein et al., 2006). Finkelstein and colleagues reported
lower healthcare costings in the delivery of home healthcare through telemedicine
where costs were lowest in patients receiving virtual visits through videoconferencing
technology, compared to those receiving traditional nursing care at home and those
receiving traditional nursing care, virtual visits and physiologic monitoring for their
long term health conditions. Vitacca and colleagues (2009) evaluated reduction in
hospitalisations and exacerbations, general practitioner (GP) calls and related costeffectiveness of teleassistance for patients with chronic obstructive pulmonary
disease

(COPD)

randomised

into

either

an

intervention

group

receiving

teleassistance or a control group receiving traditional care. One of their findings was
the greater advantage in the intervention group where the average overall cost of
each patient was 33% less than that for usual care, despite deducting costs for nurse
teleassistance.
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Interviews with the renal care team have illustrated the importance of having peace
of mind at work, in particular, amongst the renal nurses. Healthcare professionals
frequently encounter situations in which requires them to take responsibility for their
patients, many of which can be emotionally trying, as is common to the nursing
profession (Svensson & Fridlund, 2008; Sherman, 2004). Emotional labour
experienced by healthcare staff increases perceptions of job stress, decreases
satisfaction and increases distress (Pugliesi, 1999). Therefore, work conditions that
promote better emotional wellbeing will contribute to the emotional and physiological
welfare of healthcare staff (Motowidlo et al., 1986). The authors conclude that using
the videoconferencing technology in renal telemedicine has potential in alleviating
occupational job stress amongst healthcare staff.

Whilst there is no evidence here to show any associations between peace of mind
and sense of job satisfaction, our findings suggest that using the videoconferencing
link enhanced patient–healthcare staff relations in working together to support the
dialysis journey of the patient, and identify and solve any issues experienced by the
patient.

The impact of the technology on the patients could be seen by the

healthcare staff who supported them and noticed differences in patients’ attitudes.
Those using renal telemedicine seemed to be more engaged in self-care and
management of their renal treatments (McCarley, 2009) and have favourable
attitudes towards performing dialysis at home (Morton et al., 2011). This study has
found conclusive evidence for the following implications for practice (presented in
Table 1).

Table 1. Implications for practice – the potential of renal telemedicine
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1.
2.
3.
4.
5.
6.
7.

Beneficial approach to serving eligible renal patients
Improvement in staff productivity associated with better use of time
Reduction in hospital re-admissions
Reduction in staff travel costs to visit patients at home
Reduction in patient travel costs to attend hospital appointments
Increase in outpatient capacity at the renal centre
Provides faster response to issues, including potential emergencies, faced
by patients dialysing at home
8. Shortened length of dialysis training for patients undergoing home-based
haemodialysis therapy
9. A shift to remote renal care is a shift in self-care for patients
10. Addressing staff concerns is likely to improve service delivery to patients

LIMITATIONS
The study must be considered in light of its limitations. Whilst this paper focused on
the perceptions of healthcare staff in the delivery of the renal telemedicine service, it
did not include patients’ perceptions and experience of the renal telemedicine
service. Although a qualitative approach was undertaken for this study, it would have
been useful to have complemented it with some quantitative outcome measures
such as the number of remote consultations, hospital visits and cost analyses.
Although the results are based on a small sample size, our findings so far have
shown consistency in comparison to other qualitative renal telemedicine-related
studies.

CONCLUSION
Overall, the renal telemedicine technology was favourably received by the renal care
team. The technology has had positive impacts on the multi-professionals involved in
18

the delivery of the renal telemedicine service. Renal telemedicine was instrumental
in helping patients to look after themselves and gain confidence in the course of their
treatment on renal dialysis (for example, patients learning how to needle themselves
and look after their arteriovenous fistula).

Our study findings demonstrate that it is feasible to provide remote supervision and
support to renal patients eligible for undergoing dialysis at home. The study has
found evidence to suggest that the technology used in renal telemedicine can
enhance staff efficiency and patient care. Healthcare staff suggestions for
improvement of the current renal telemedicine service at Lancashire Teaching
Hospitals should be taken into consideration for future expansion of the service. Our
findings support the view that renal telemedicine is a good option for eligible patients
undergoing dialysis at home. Future work on renal telemedicine should be extended
to patient experience in using the service. The investigation could be compared to
control group of renal patients attending dialysis sessions in renal centres. A detailed
study of operational costs would also inform the adoption and implementation of
renal telemedicine in future.
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APPENDIX A: Semi-structured interview questions
1. What are your roles and responsibilities with regards to renal patients?
2. Thinking back to when you first heard about the telemedicine system, what
were your thoughts? What were your feelings?
3. Now that the renal telemedicine service is in place, what are your thoughts
about using it?
4. Thinking about your experience, what are the impacts on you from using the
renal telemedicine service?
5. Thinking about patients, what are the impacts of using the renal telemedicine
service?
6. Thinking about your department/service, what are the impacts of using the
renal telemedicine service?
7. What are the benefits of the renal telemedicine service?
8. What are the problems, if any? What are your concerns?
9. Is there anything else you would like to mention?
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