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Significance of this study

What is already known on this topic
►► Medicine has become highly specialised. 
However, care for specific diseases, such 
as intestinal failure, is offered in relatively 
few locations. Unfortunately, some 
patients cannot access specialised centres 
because of economical and geographical 
barriers. In order to offer equal access to 
high-quality care, many centres across 
the world have evaluated remote video 
consultation.

What this study adds
►► Only a few papers have studied remote 
video consultation for the follow-up 
of patients dependant on parenteral 
nutrition. To our knowledge, this is the first 
report evaluating the remote psychological 
management of patients receiving home 
parenteral nutrition.

How might it impact on clinical 
practice in the foreseeable future?

►► Remote video consultation might increase 
access to specialised care for patients 
with chronic illness. It may also improve 
patients’ quality of life by avoiding long 
journeys to and from the hospital.

Abstract
Rationale  Our intestinal failure unit provides 

care for patients from a wide geographical 

area. Patients dependent on home parenteral 

nutrition (HPN) are routinely reviewed in the 

clinic at 3–6 monthly intervals. Between March 

2008 and 2015, we noted a significant rise in 

the number of patients under our care, with an 

associated 51% increase in clinic appointments 

offered. We evaluated whether telemedicine 

would provide a strategy to reduce patients’ 

need to travel while maintaining safe clinical 

standards.

Methods  Implementation began in December 

2015 via patient consultation and small tests 

of change. Clinical data were obtained from 

a prospectively maintained database. Remote 

video consultation discussions were carried 

out via internet video call service (Skype). An 

anonymous satisfaction questionnaire was 

offered to patients for completion following 

consultation. The number of miles saved by 

obviating the need to attend hospital was 

calculated for each patient.

Results  During the study period, patients 

receiving HPN rose by 18% to 288. Twenty-five 

patients used telemedicine for HPN follow-

up, three of these for follow-up with the 

psychologist. By avoiding hospital attendance, 

this saved a mean travel distance of 56.7 

miles with a total of 18 346.6 cumulative miles 

saved. Sixty-three per cent of patients rated 

their satisfaction with the system at ≥90%, with 

a mean satisfaction of 85%. Eight per cent of 

the telemedicine cohort was admitted with an 

HPN complication, compared with an admission 

rate of 24% for the whole HPN cohort. One 

emergency admission was avoided.

Conclusion  Telemedicine can obviate the need 
for clinic attendance in HPN-dependent patients, 
so reducing the need of individuals with chronic 
illness to travel while maintaining standards for 
follow-up.

Introduction
Intestinal failure (IF) is defined as a 
‘reduction in the functioning gut mass 
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Figure 1  Implement and evaluate a remote consultation for patients dependent on home parenteral nutrition.

below the minimal amount necessary for adequate 
digestion and absorption of nutrients’.1 It can be 
further divided into three types, depending on 
the chronicity of the disease; type I is self-limiting 
IF often following abdominal surgery; type II is a 
prolonged acute, metabolically unstable state, while 
the type III is a chronic disease requiring long-term 
home parenteral nutrition (HPN).2 3 Owing to the 
complexity of this disease, international guidance 
for the management of IF dictates that such patients 
are cared for in dedicated specialist centres,4 which 
are only available in a few locations. Hence, patients 
often live at a significant distance from these centres. 
All contemporary HPN guidelines further recom-
mend the expertise of a multidisciplinary nutrition 
support team for these patients with regular contacts 
and monitoring every 3–6 months.4 5 Routine practice 
at the authors’ centre reflected these guidelines, with 
patients attending hospital appointments for clinical, 
nutritional and blood assessments on a 3–6 monthly 
basis when stable.

Even though type III IF is a relatively rare disease 
with an estimated prevalence of 5–80 cases per million 
population,4 6 7 these numbers are growing in the 
UK and elsewhere,6 8 with a 102% increase in adults 
dependent on HPN in the UK noted between 2011 and 
2015.8 Telemedicine provides a strategy for achieving 
accessibility of care while reducing travel needs and 
potentially maintaining or even improving the satis-
faction of patients.9 The purpose of this study was to 
determine whether telemedicine can be used safely 
and effectively in a cohort of individuals dependent 
on HPN managed at a large national IF referral centre 
and to calculate the potential number of miles saved by 
avoiding travel to the hospital.

Methods
The telemedicine remote consultation programme 
was launched in December 2015 in a national UK IF 
referral centre. Quality improvement (QI) method-
ology was used to implement the project.10 The video 
service Skype was selected as a communication tool, 
as it was deemed to be readily accessible to patients. 
Tests between the IF unit’s staff (onsite and hospital to 
home), non-clinical trials with a patient at home and 
then clinical tests were made before implementation of 
the project. Patients deemed to be clinically stable (eg, 
no acute ongoing medical issues and no recent (within 
the last 6 months) changes in the parenteral nutrition 
script) were offered the option of participating in the 
telemedicine consultation programme at a routine 
face-to-face clinic appointment. Patients were offered 
this service if they had access and the ability to use 
web-based applications. Patients used their own elec-
tronic device in their home environment to interact 
with one of the doctors specialising in HPN, replacing 
the need to attend a follow-up appointment. The 
telemedicine system was also used by the IF unit’s 
psychologist for patients who were unable to come to 
clinic to complete their therapy following hospitalisa-
tion, mainly due to the distance between home and 
hospital. Figure 1 details the process involved in tele-
medicine service development.

The interview was conducted in a private manner 
(patient at home, clinician in an enclosed office 
without interruption). Following consultation, an 
outcome letter was dictated to the general practitioner 
(GP). The patient’s blood tests were checked by their 
GP after the telemedicine consultation and forwarded 
to the IF team. Patients were asked to attend the IF 
outpatient clinic at least once a year. Patients were 
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Figure 2  Number of HPN-dependent patients. HPN, home 
parenteral nutrition.

Figure 3  Accumulative (miles) travel saved.

subsequently asked to rate their experience on a 1–10 
visual analogue scale and also comment on their expe-
rience in an anonymous manner. Doctors rated the 
safety and reliability of consultation on a Likert scale. 
Clinical data such as the distance travelled by patients 
and any complications related to HPN during the study 
period were obtained from a prospectively maintained 
database as part of European Society for Clinical 
Nutrition and Metabolism(ESPEN) audit standards.

Results
During the study period, December 2015–December 
2018, there was a steady increase in the number of 
HPN-dependent patients managed at the IF centre 
(figure  2). Twenty-five patients used the telemedi-
cine service during this period, totalling 105 contacts. 
Twenty-two patients used Skype for the HPN clinical 
follow-up (74 contacts), while three patients used it 
for psychological follow-up and intervention (31 
contacts). One patient, with an acute clinical issue, was 
accompanied by their GP at home during the consulta-
tion. At first appointment, patients were aged from 25 
to 76 years old (median age 60, 17 female).

The mean distance travelled (one way) to a hospital 
clinic appointment by the entire cohort of HPN-
dependent patients (n=288) managed at our centre 

was 40.8 miles (range: 1.8–313.8). The mean poten-
tial distance that those using the telemedicine service 
(one way) to attend a clinic appointment was 56.7 
miles (range: 5.0–220.9); thus, cumulative miles saved 
by the telemedicine service by avoiding outpatient 
attendance were 18 346.6 (figure  3). Doctors rated 
more than 94% of the consultations successful. Sixty-
three per cent of patients rated their satisfaction with 
the system at ≥90% on a visual analogue scale, with 
a mean satisfaction of 85%. As an example, a patient 
mentioned the benefit of Skype consultation as it saved 
time and cost of travel, stating that ‘I would love to 
do more of my appointments that way’. Patients using 
telemedicine for psychology appointments provided 
verbal feedback. All three patients felt very satisfied 
with the remote service since they could not have 
accessed this specialist care closer to home. Patients 
also commented that they would not have been able 
to make the regular journey to our centre in order to 
access the expertise of the dedicated IF psychological 
support.

There were no changes in PN scripts after tele-
medicine consultation. Two of the 25 patients had 
a catheter-related bloodstream infection following 
commencement of telemedicine, at a rate comparable 
to that of the overall HPN population managed at this 
centre during the study period (0.082 per 1000 cath-
eter days for telemedicine cohort vs 0.074 per 1000 
catheters days for all patients). No other complications 
were reported in those managed by telemedicine, and 
no emergency admission or outpatient appointment 
was required following remote video consultation. 
One emergency visit was potentially avoided; the 
patient was seen via telemedicine consultation outside 
normal clinic hours; advice was given; and the patient 
was then reviewed electively in the clinic.

Discussion
In this prospective study, we demonstrate that tele-
medicine is both feasible and safe in managing HPN-
dependent patients cared for at a national IF centre. 
Notably, remote video consultation was easily imple-
mented and had saved time and miles travelled for 
patients living far from the centre. Few studies have 
evaluated the impact of telemedicine in the HPN 
cohort and, to our knowledge, this is the first report 
concerning remote psychological management for this 
group of patients.

For a tertiary-care service like IF, telemedicine could 
be a solution to help address any geographical and/
or economical barriers. Most research studies in the 
literature have concluded that telemedicine systems 
are cost-effective11 and cost-saving in travel expense 
for patients.12 Other HPN centres outside of the UK 
have reported the use of telemedicine to help address 
large distances between the patients’ homes and the IF 
centre,12–14 for example, Canadian colleagues reported 
using video-conferencing in 21 patients, of whom 
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more than 50% lived in remote or rural areas, with 
an associated estimated cost saving of 724$ for each 
consultation.13 In addition to economic advantages, 
early remote evaluation via telemedicine can also 
prevent hospitalisations, emergency visits and cath-
eter infections.12 In our experience, telemedicine was 
safe and much appreciated by patients, with a reduc-
tion in the need to travel to the hospital, so avoiding 
long journeys. It can also free up patients’ valuable 
time, particularly for those requiring many nights of 
PN and having to fit hospital appointments between 
PN connections and disconnections. Moreover, tele-
medicine may remove the pressure on family members 
required to travel with patients for an appointment, 
although further work is required to gauge family 
members’ satisfaction with the telemedicine service.

The various impacts of HPN, along with underlying 
disease, often lead to depression and/or anxiety.15–17 
We offered remote video consultation within the IF 
psychology service to patients who live further away 
and/or who have less access to independent means 
of transportation. Similar specialised IF psychology 
services are rarely available locally to patients and if 
they have started an intervention while an inpatient, 
it is good practice to be able to complete this when 
they are discharged and with the same psychologist.18 
With the telemedicine system, we have been able to 
offer a flexible psychological approach in terms of 
frequency of sessions according to the patient’s needs 
with positive outcomes being achieved. Two patients 
were able to fully complete the psychological interven-
tions required via Skype sessions up to discharge, and 
one patient is still using the telemedicine service and 
regularly reports that it is invaluable for well-being.

A weakness of our study is the low number of 
patients, making it impossible to draw solid conclu-
sions. Although of great use for some, telemedicine is 
not suitable for every patient. Access and ability to use 
an electronic device are a prerequisite.19 Notably, clini-
cian satisfaction of the telemedicine consultation was 
somewhat higher than that of patients; it is difficult to 
delineate the exact reason or reasons for this discrep-
ancy. The clinical team’s satisfaction was based on 
the ability to conduct a safe and reliable consultation, 
whereas patients were asked to rate their general satis-
faction of the consultation, which may relate to the 
fact that patients may prefer the familiarity of face-to-
face appointments. Furthermore, the small number of 
patients using the telemedicine service for psychology 
consultations precluded meaningful conclusions from 
any patient satisfaction data. We therefore now aim to 
use a qualitative research approach to explore patients’ 
and clinicians’ attitudes to the telemedicine service in 
greater detail. In particular, further work is required to 
determine whether obviating the need to travel has a 
definite impact on quality of life when balanced against 
loss of face-to-face contact with the clinical team.20 
Occasionally, in other studies, medical professionals 

have reported a lack of confidence in clinical judge-
ment and in making a diagnosis via telemedicine.12 13 21 
However, we did not note any clinical limitations to 
using telemedicine in this cohort of patients and now 
aim to offer this initiative more widely to patients 
under our care.

Conclusion
HPN patient care remains highly specialised and is 
offered in relatively few locations. Inevitably, some 
patients will reside at a significant distance from the 
clinic. In selected HPN-dependent patients, telemed-
icine offers patient-centred and improved access to 
quality care. In the future, technological progress 
will help increase remote consultation services at our 
and possibly other centres, with the aim of reducing 
patients’ need to travel.
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