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Abstract

Background: In 2008 NHS Lothian implemented a COPD tele-monitoring service incorporating a touch-screen computer for daily
recording of symptoms and weekly oximetry and spirometry measurement. Data were transmitted by secure broadband link to a call
centre where trained workers monitored data and contacted clinicians according to an agreed algorithm. 

Aims: To explore the perceptions of patients and professionals about the pilot implementation of the COPD tele-monitoring service. 

Methods: In-depth interviews were undertaken with patients and professionals before and after installation of the tele-monitoring
equipment. Interviews were recorded, transcribed and thematically analysed. Data on use of healthcare resources were obtained from
primary care records.

Results: Twenty of the 27 patients in the pilot and 25 professionals participated. (n=55 interviews and one focus group). Patients were
generally positive about the technology, which they perceived enabled earlier recognition of exacerbations and facilitated access to clinical
advice. In contrast, clinicians had concerns about false positive symptom scores, difficulties in interpreting physiological data, over-
treatment (reflected in a large increase in antibiotics and steroid prescribing), and an increased workload.

Conclusions: Tele-monitoring was perceived by patients as improving access to professional care, but raised concerns for clinicians about
possible over-treatment and how best to organise services to support the technology.

© 2012 Primary Care Respiratory Society UK. All rights reserved.
J Ure, et al. Prim Care Respir J 2012; 21(1): 57-64
http://dx.doi.org/10.4104/pcrj.2011.00065

Keywords COPD, exacerbation, primary care, qualitative, quantitative, Telehealth

* Corresponding author: Dr Hilary Pinnock, Centre for Population Health Sciences, University of Edinburgh, Doorway 3, Medical School, Teviot
Place, Edinburgh, EH8 9DX, UK. Tel: +44 (0)131 650 8102  E-mail: hilary.pinnock@ed.ac.uk

57PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org
http://dx.doi.org/10.4104/pcrj.2011.00065

Introduction
Globally, healthcare systems are seeking cost-effective strategies
for delivering sustainable care for populations with an increasing
burden of long-term conditions.1 Key policies include shifting
care into the community,2,3 promoting self-care,4-6 and seeking
technological solutions.7,8

The theoretical model developed by Glasziou et al. describes
the complementary and evolving roles of periodic professional
reviews and ongoing patient self-monitoring.9 The context for
tele-monitoring is the maintenance phase where patients are
monitoring a relatively stable situation and may need to act
(either by initiating treatment or seeking professional advice) if
measurements fall outside predefined limits. Tele-monitoring
operates at the boundary between self-care and professional
care,10 providing professional support for self-monitoring and
facilitating timely communication (Figure 1). 

Despite the theoretical benefits of tele-monitoring systems,
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their effectiveness in improving outcomes for people with
chronic obstructive pulmonary disease (COPD) has not yet been
established.11 Small-scale pilot studies and service evaluations
have demonstrated promising reductions in hospitalisations,12,13

but suggest that the impact of tele-monitoring is influenced by
the clinical context in which it is implemented.14 Evaluating the
clinical and cost-effectiveness of tele-monitoring systems for
COPD has been identified as a research priority internationally,15

which the TELESCOT Programme aims to address within the UK.16

The TELESCOT COPD tele-monitoring service
(Figure 2)
Patients used a touch-screen computer (Intel Corporation, Santa
Clara, California, USA) to record a validated daily symptom score
comprising questions which may suggest the onset of an
exacerbation (Table 1)17 – for example, “I am more breathless than
usual” or “My sputum has increased in amount”. Physiological
measurements including oxygen saturation and forced expiratory
volume in 1s (FEV1) were taken with Bluetooth-linked monitoring
devices. Data were transmitted via a dedicated broadband link to
a call centre (West Lothian Community Alarm Services) manned by
trained support staff who contacted the patient or their primary
care practice according to an algorithm based on the
questionnaire responses, or if no data were submitted (Figure 3).
Patients were provided with an action plan and an emergency
supply of antibiotics and steroids which they were encouraged to
commence as soon as an exacerbation was recognised. Clinical
care was provided by their usual primary care practice and the out-
of-hours service at weekends.
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Figure 1.  The chronic disease management pyramid
showing the boundary between professional and self-
care (reproduced with permission from Kielmann et al.10)

Figure 2.  The COPD tele-monitoring system
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The TELESCOT Programme 
Set within the Medical Research Council Framework for the
design and evaluation of complex interventions,18 the TELESCOT
Programme is undertaking a multifaceted evaluation of a COPD
tele-monitoring service provided by NHS Lothian, Scotland

(http://www.telescot.org). We here report the results of a pilot
study which aimed to inform the implementation of the service
and the design of our proposed randomised controlled trial
(RCT).19 Our specific objectives were to assess the acceptability of
the system to patients and clinicians, the feasibility of the service
provision, and an estimation of the potential impact on clinical
outcomes.

Methods  
The study took place in 2008 and included both qualitative and
quantitative assessments. Ethics approval was obtained from the
Lothian LREC 4 (07/S1104/45) and governance approval was
obtained from NHS Lothian (2008/P/GP/04). 
Patient recruitment 
NHS Lothian deployed 27 tele-monitoring systems in the homes
of patients selected as having moderate/severe COPD and at risk
of a hospital admission from four participating practices situated
in relatively deprived areas of Lothian (in keeping with the
recognised demographic of COPD). The only exclusion criterion
was moderate/severe dementia. Patients were invited by letter
from their GP to participate in the qualitative interviews and to
allow collection of data from their primary care records. 
Qualitative data collection 
Interviews, focus groups, and ethnographic observations were
conducted by JU, an experienced qualitative researcher, with
input from GK and AT.
a) Patient interviews 
Patients were invited to provide two face-to-face semi-structured
interviews, one before the equipment was installed to capture
expectations and concerns about tele-monitoring, and a second
interview after at least 2 months’ experience of the service (see
Appendix 1, available at www.thepcrj.org, for the topic guide).
Interviews were conducted in the patients’ homes, jointly with
the carer as appropriate, and typically lasted around half an hour. 
b) Professional interviews and focus groups
We used the complementary techniques of semi-structured
interviews and focus groups to explore the perceptions of
healthcare professionals and managers involved in the
implementation of the tele-monitoring service or in providing
clinical support for patients. We aimed to recruit a maximum
variation sample encompassing people from a range of ages and
both genders with varying views on tele-health. The interviews,
which lasted approximately 30 minutes (face-to-face or by
telephone according to the participants’ preference), were
undertaken at different time points in the set-up of the service
and explored perceptions of the technology and service provision
and the perceived barriers/facilitators to implementation. A 1-hr
focus group of local community nurse managers involved in the
implementation was held. All interviews and focus groups were
audio-recorded with consent and transcribed verbatim.
c) Ethnographic observations 
To provide context, the researchers (JU and AT) observed the
installation process and utilisation of the equipment in a sample

Each day, please record any WORSENING of symptoms from your usual 
daily level. The symptoms we are interested in are listed below, just tick
yes or no in the box beside each symptom:

Symptom: Yes No

I am more breathless than usual*

My sputum has increased in colour*

My sputum has increased in amount*

I have a cold (such as runny or blocked nose)

I have increased wheeze or chest tightness

I have a sore throat

I have an increased cough

I have a fever

*These three core symptoms score two points.  The other symptoms 
score 1 point. 

Table 1. The daily symptom questionnaire16

Figure 3.  NHS Lothian Telehealth Project Call Centre
algorithm
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of households selected to ensure a range of age, gender, severity
of COPD, and social circumstance (e.g. availability of a carer).
Field notes focused on the practicalities of use in the home and
of any difficulties associated with location and usage. Two
planning meetings of clinical staff including nurse managers,
community nurses and physiotherapists, were also observed and
audio-recorded. 
Quantitative data collection
Participating patients were visited by a research nurse who took
informed consent, collected demographic details, and undertook
a baseline assessment including the outcome measures that we
planned to use in the RCT.19 All measures were repeated at the
end of the 6-month pilot. The research nurse collected data
about respiratory health service utilisation including primary care
consultations, outpatient visits, admissions, and all drugs
prescribed for COPD during the pilot period and for the
corresponding six months in the previous year (in order to
minimise seasonal effects). 
Data handling and analysis
The qualitative data were entered into NVivo 7. Coding of all
recordings and field notes was carried out and iteratively refined
using paired analysis of transcripts by three researchers (JU, GK
and AT) and in collaboration with the wider group to generate a
table of themes and sub-themes with the associated text
segments (see Appendix 2, available at www.thepcrj.org, for
coding framework). Concurrent data analysis allowed emergent
themes to be incorporated into the topic guide and explored in
subsequent interviews and observations. Data generation
continued until saturation was achieved. Deviant cases and
possible conflicting interpretations were actively sought. We
used the field notes from the ethnographic observations to add
context to the process of installation and use within the home
environment. We remained aware throughout that qualitative
research is a reflexive process, and used the regular
multidisciplinary team discussions to ensure a balanced
interpretation of the data.20

In order not to over-interpret the very small quantitative dataset
from this pilot work, we have limited our presentation of data to
graphical representation of the use of healthcare resources.

Results 
Participants  
Twenty-seven people from four general practices took part in the
NHS Lothian pilot, all of whom agreed to provide data on their
use of healthcare resources. The characteristics of the 27 patients
in the pilot study and the 20 patients and 25 clinicians and
managers who consented to participate in interviews or focus
group discussions are given in Table 2. Installation was observed
in three households and nine patients allowed observation of
their use of the equipment.
Overview of the qualitative data 
Despite some irritations with the technology, patients were
generally very positive about the tele-monitoring service,

highlighting earlier recognition of exacerbations, facilitation of
access to professional advice, and the reassurance of being
monitored as important benefits. Clinicians also felt that overall
the service improved care, although they raised concerns about
possible over-treatment of exacerbations, were aware of the
increased workload, and expressed considerable frustration with
aspects of the technology. 
Reducing delays in accessing care for exacerbations 
Patients consistently expressed anxieties about managing
exacerbations, describing the difficulty of recognising the onset
of an exacerbation, delays as they considered whether to seek
professional advice, and the practical barriers to accessing
professional care. Tele-monitoring was almost universally
considered by both patients and their carers as helping to
address these problems. The technology was perceived as being
able to detect the early signs of an exacerbation (even before the
patient realised he/she was ill) and, by providing a tangible
symptom score, both validated the decision to seek help and
ensured a prompt appointment.

“You’d think you would find it easy to tell when you’re ill
but it’s only afterwards that you know you are not well.
But this technology is really brilliant.” [Female patient, 66
yrs, post-installation] 

“I don’t worry about him the same as I used to. It’s all
taken care of before it can get to that level. That machine
can tell [him] he’s ill even before he kens [knows] it
himself.” [Wife of patient, 75 yrs, post-installation]

“I think the machine does help you acknowledge that
there’s something. Whereas before you just say ‘Och…’
You just go into denial. It gives you something concrete.”
[Carer of a male patient, 67 yrs, post-installation]

“From that point of view, the machine’s a great asset. It
would throw up to somebody right away that you need
attention. You’re not getting blocked off by a
receptionist.” [Female patient, 69 yrs, pre-installation]

Completing the symptom scores was not always intuitive for
patients who were constantly symptomatic. The questions asked
if breathlessness or cough had increased, but some patients
found it difficult to set a standard against which to benchmark
their symptoms.

“It asks ‘Is it higher than normal?’ I don’t know what the
normal’s supposed to be. So I don’t know what …
Sometimes it’s not all black and white.” [Male patient, 69
yrs, post-installation]

Some patients appreciated the possibility of a remote
consultation informed by the tele-monitoring data, thus avoiding
the need to travel to the surgery. 

“You know if something was wrong I’d get a phone call
from the surgery ... they’d write a prescription and I’d get it
sent to the chemist and then I’d get it delivered direct.
Because if I’m unwell that’s one thing I have to face is that
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long walk to [the surgery], because there’s no bus direct
from here and, you know, when I’m unwell” [Female
patient, 66 yrs, post-installation]

Interpreting the incoming data
In general the professionals’ perception of benefits outweighed
the initial rearrangement of work practices to accommodate the
monitoring. Healthcare professionals were cognisant of the
responsibility to ensure timely and competent monitoring of the
incoming information.

“... there have to be good procedures in place for making
sure that the information goes to whoever needs it …
without that you can have all the technology you like but
it’s not going to be useful.” [Nurse Manager 1]

In contrast to the patients’ perception of the advantages of
having a score to inform objective decision-making, clinicians
recognised the limitations of a standardised threshold and
described the importance of interpreting the scores in context.
Workload had increased as telephone calls or, occasionally, visits
were made to clarify the reality of the individual clinical situation
when the score breached the threshold.

“I thought it would be more clear-cut. It didn’t occur to me
it would be so difficult to work to a standard baseline. It’s a
lot more complex than I thought it was going to be.” [GP 1]

“There’s one lady that says ‘No’ [on the questionnaire]
every day. But she’s probably the worst patient on it. Her
chest is terrible. I know she’ll be struggling but she
answers ‘No’. She says ‘I don’t like to bother anyone’.”
[Practice Nurse 1]

Recognising exacerbations or over-treatment? 
In keeping with the patients’ assessment that the tele-
monitoring was sensitive to changes in their condition, clinicians
initially assumed that the marked increase in prescriptions for
antibiotics and steroids reflected improved recognition of
exacerbations, although the possibility that the threshold for
triggering an alert may have been set too low was raised. Later,
the risks and benefits of what was perceived as a substantial
increase in prescribing became a concern.

“But quite what effect all these antibiotics are going to
have at the end of the line is a different story. It may be
good if it keeps them out of hospital or if it makes them
feel better generally, but I think … these drugs are not
without side effects.” [GP 1] 

Physiological measures were available to the clinicians, although
their interpretation was not clear. Although oximetry was
perceived as useful, lung function was considered to be
unreliable and/or uninformative. 

Patients
Pilot participants (n=27) Participants in the qualitative study (n=20)*

Female n(%) 11 (41) 7 (39)

Age mean (SD) 68.0 years (8.7) 68.9 years (9.1)

Smoking status.  Current / ex / non smoker  n(%) 9/18/0 (33/67/0) 4/16/0 (20/80/0)

FEV1 percentage predicted %(SD) 43 (21) 45 (21)

Professional interviews (n=20)
N (n female) Description of role

GPs  4  (2 female) One from each of the four participating practices.  
Responsible for clinical care of participating patients registered with their practice

Practice nurses  4 (4 female) One from each of the four participating practices.  
Supporting clinical care within their practice

Hospital-based respiratory nurses 2 (2 female) Following up COPD admissions before discharge, and briefly at home before
discharge to primary care services

Nurse Managers 2 (2 female) Senior NHS Lothian staff involved in the planned streamlining of health services
around needs of people with long term conditions at home.

Physiotherapy managers 2 (1 female) Managers of respiratory team in two regions who will provide long-term 
support (including tele-monitoring) for people with COPD in the community 
when the system is implemented more widely

Physiotherapists 3 (2 female) Member of the respiratory team who will provide the clinical support for the
COPD tele-monitoring service

Non-clinical managers 2 (0 female) Managers involved with the technological implementation and support

Professional focus group (n=6)
N (n female) Description of role

Community nurse managers 6 (female) Increasing role in care of  patients with long term conditions at home 
in collaboration with other health and social care workers

* 18 patients were interviewed pre-installation, 2 of whom were not available for post-installation interviews.   2 patients were only interviewed post-installation. 

Table 2. Characteristics of the participants
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Empowering self-care or increasing dependence? 
There was an over-riding sense from patients and carers that the
tele-monitoring system ‘watched over’ and ‘looked after’ them.
Although some patients seemed to be describing an abrogation
of personal responsibility as the technology could take over the
decision about whether action was needed, most perceived that
having access to readings and emergency supplies of antibiotics
at home gave them confidence to respond to deteriorating
symptoms themselves.

“In a way it was a relief thinking that I should ignore my
own thoughts on getting a doctor or something like that.
This organisation was going to get hold of a doctor if
their readings showed I needed a doctor.” [Female
patient, 47 yrs, post-installation]

“It would be useful because if it happens at the
weekends you’re at the behest of NHS24 [a 24hour NHS
telephone helpline] which is all very well, but they don’t
know the individual patients. If we had antibiotics or
steroids, we could start them and then see on the
Monday morning, you know, to assess what we had.”
[Carer for female patient, 87 yrs, post-installation]

One patient’s experience flagged a potential risk as he assumed
that the technology would monitor his heart condition as well as
the COPD, and consequently delayed seeking help for his cardiac
problem. 

“You would have thought that they could have picked it
up. With people of my age you would have thought that
was one of the things they would have been looking for,
you know, if someone has a low pulse rate.” [Male
patient, 78 yrs, post-installation]

Usability and reliability of technology 
At the observation visits it was noted that the equipment
generally integrated well into the home environment, although
the size and background noise of the computer fan caused some
problems in smaller more crowded living conditions. Most users
quickly became familiar with the technology and found it easy to
use. One particular worry was that the system failed to confirm
that data had been transmitted, leaving patients uncertain
whether the monitoring had been successful. None of the
patients were concerned about confidentiality – if anything, they
were worried that their data may not be shared widely enough. 

Technical failures were a recurring concern, often the
consequence of battery failure in one of the peripherals. A single
responsive point of access to support was seen as important in
ensuring issues were dealt with promptly. One patient withdrew
as a result of a series of technical hitches which were not
addressed quickly enough.

The design of the clinician interface was perceived as
constraining rather than enhancing the task of monitoring, as it
took little account of clinical requirements or the limited time
available for monitoring.

“I want to be able to see the information for ... my 20
patients and be able to glance at it and not … I mean to
look at one person’s results must be – what eight
different screens?” [GP2]

Use of healthcare resources 
Figures 4–6 illustrate the use of healthcare resources at the two
time points. Despite the small sample size, there was a marked
and significant increase in prescribing for acute exacerbations
(antibiotics, oral steroids, and nebulised medication) and a highly
significant increase in primary care consultations (particularly
telephone consultations). The data relating to secondary care
usage were strongly skewed by one very long COPD admission
(62 days) complicated by a stroke. 

Discussion  
Summary of findings 
Patients were generally very positive about the technology. They
were reassured by the idea that the system could not only detect
impending exacerbations but provide objective evidence they
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during the pilot study (2008) and to the same patients
in the same 6- month period in 2007

GP telephone

GP surgery

GP home visits

Nurse telephone

Nurse clinic

0 50 100 150 200

2007
2008

Figure 5.  Number of primary care consultations for
COPD during the pilot study (2008) and in the same 
6-month period in 2007
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could use to confirm their decision to ‘bother’ their doctor and
to overcome barriers to arranging a timely appointment. In
contrast, clinicians balanced their perception of improved care
with concerns about false positive symptom scores resulting in
possible over-treatment, difficulties in interpreting physiological
results, and an increased clinical workload.

The system proved feasible to implement, although
highlighted the need for accessible technological support, and a
number of practical suggestions were made for future iterations
of the system. Workforce reorganisation to provide the
necessary (trained) surveillance and clinical expertise was an issue
for all the services involved – or intending to become involved –
as the tele-monitoring became mainstream. 
Limitations and strengths 
This was a pilot study. The numbers are small and caution should
be exercised in interpreting the before-and-after quantitative
data. Although we collected use of healthcare resources for the
same time period in the preceding year to reduce the impact of
seasonal fluctuations, other confounding factors may have
influenced the results. For similar reasons we are unable to
comment on the important issue of cost-effectiveness of tele-
monitoring for COPD.

The majority of the patients in the pilot participated in the
qualitative evaluation and their characteristics were similar to
those who declined interviews. The participating practices were
likely to be positive about the benefits of technology, which may
have influenced how they approached the task of monitoring
and their perceptions of the advantages and disadvantages of
the service. 
Interpretation of findings in relation to previously
published work 
Our findings support the concept that tele-monitoring operates
at the boundary between professional and self-care (see Figure
1),10 and introducing the tele-monitoring system impacted on all
aspects of this model. 

The core function of the technology is to support
communication across the boundary, and patients generally felt
that it facilitated access both in terms of negotiating a timely
appointment with reception staff and also enabling remote
consultations. At a technical level this generally operated well,
although our pilot experience raised some important concerns
(such as the lack of confirmation of data transmission and the
unfriendly professional interface) which potentially compromised
communication. 

The difficulty that patients with COPD have in differentiating
between the onset of an exacerbation and a self-limiting ‘bad
day’ is well recognised,21,22 as are the practical barriers to
achieving a timely appointment.23 The patients in our study
described similar anxieties when deciding to ‘cross the boundary’
and seek professional help. The perception that the monitoring
provided an objective measure which could distinguish those
symptoms which needed clinical attention was thus widely
welcomed by the patients and their carers, who felt it both
allowed and enabled them to seek professional help. For
professionals the situation was more complex. Aware that early
treatment of exacerbations improves outcomes,17 clinicians
initially welcomed the increased recognition of exacerbations,
but realisation of a consequent increase in prescribing of steroids
and antibiotics (reflected in our quantitative data) led to
increasing concerns about over-treatment and side effects. Our
ongoing RCT will quantify this observation and demonstrate
whether the increased prescribing reduces hospitalisations for
COPD and/or improves quality of life,19 but the concern about
long-term risk/benefits of this strategy will require further
research. The need for more clinical information to aid
interpretation of the objective measures resulted in frequent
telephone consultations to clarify the situation. 

The importance of the underpinning clinical services on the
effectiveness of tele-monitoring is well recognised,14 and the
professionals whom we interviewed were actively discussing
service reorganisation to support the roll-out of tele-monitoring
throughout NHS Lothian. For a condition subject to
unpredictable exacerbations, computer facilities and trained
professional time have to be available on a daily basis. Whilst
service models may vary, an important consideration is the
advantage of the clinicians knowing the patient, their clinical
background and ‘usual’ scores in order to interpret incoming
monitoring data.  

Concerns have been expressed that tele-monitoring might
engender dependence rather than empower self-care,24 and
statements such as “I’ve never felt so well looked after in my
life” might be seen as reinforcing that interpretation. However,
it was also clear that monitoring empowered patients to take
responsibility by giving them objective information on which to
base decisions about commencing emergency courses of
steroids and antibiotics. Concerns have been expressed,
however, that tele-health promotes compliance with clinical
models of care rather than true collaborative self-management.25

PRIMARY CARE RESPIRATORY JOURNAL
www.thepcrj.org

Admissions

Bed days

A&E attendances

Out patient visits

0 20 40 60

2007
2008

80 100

The number of bed days is
heavily skewed by one 62 day
admission complicated by a
stroke

Figure 6.  Use of secondary care services for COPD
during the pilot study (2008) and in the same 6-month
period in 2007



J Ure et al.

64

Conclusions and implications
Introducing tele-monitoring for COPD has far-reaching
implications for clinical care and service development. The
system we piloted was perceived by patients as improving access
to professional care, but highlighted the difficulty for clinicians of
interpreting data without a clinical assessment and raised
concerns about possible over-treatment. Whilst our ongoing RCT
will provide information about the clinical effectiveness and cost-
effectiveness of tele-monitoring in reducing admissions,
questions will remain about how best to organise systems to
support the technology.

Handling editor Chris Griffiths
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