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Collaborative Quality Improvement
in General Practice Clusters

This paper is the sixth in a series that relates to
areas of quality and safety on which general prac-
tice clusters could usefully focus improvement ac-
tivity. Each paper summarises research, guidelines
and other evidence about areas of care which can
be improved, and improvement methods and inter-
ventions.

Improving the management of long-
term conditions: the role of

telehealthcare

Telehealthcare is the the provision of health services at
a distance using a range of technologies. These tech-
nologies range from simple telephone management to
video-consulting and real-time monitoring of symptoms
and physiological data. Telehealthcare has been hailed
as a potential solution to managing the increasing
numbers of people with long-term conditions. There is
a growing evidence based on randomised controlled
trials (RCTs) which suggest that for some conditions
(hypertension, diabetes and congestive heart failure
(CHF)) telehealthcare shows considerable promise, at
least in terms of improved outcomes, but for others
such as chronic obstructive pulmonary disease
(COPD) outcomes have been more disappointing. This
paper discusses the evidence base for quality improve-
ment in the use of telehealthcare in long-term condi-
tions and discusses its likely future role in primary
care.

The problem

Currently 17 million people in the UK suffer from some
form of long term condition. Most have more than one.
This is set to increase. Even if resources could be
found to increase the numbers of doctors and nurses
in primary care (and it is more likely that this will fall) it
is clear that current methods of managing these condi-
tions are no longer going to be sufficient. Self-
management has been promoted as a potential solu-
tion to this, but the evidence for the effectiveness of
self-management alone is not strong. For example,
there is some evidence from trials that self-
management of high blood pressure (HBP) may be
effective in the short term, but not when more rigorous
outcomes such as ambulatory blood pressure monitor-
ing are applied’. The use of asthma self-management
plans is associated with fewer hospital admissions but
are often not offered or adhered to in practice?. In type
2 diabetes (DM) self-monitoring alone has been found
to be associated with increased anxiety and no im-
provement in HBA1C?. Patients left to self-monitor lack
confidence in knowing how to respond to abnormal
readings and felt abandoned by clinicians®. This has
led to the suggestion that self-monitoring supervised at
a distance using telehealthcare may be the solution.
Evidence from randomised controlled trials (RCT) has
been slowly building over the years, much of it from
Scotland, which has confirmed the efficacy of tele-
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healthcare in the management of some conditions
(HBP, DM, and to an extent congestive heart failure
(CCF)) but not in others (chronic obstructive pulmonary
disease (COPD), asthma). However, demonstrating
cost-effectiveness has been more problematic and re-
lies on modelling based on assumptions of better out-
comes rather than immediate reductions in workload.
This paper summarises the evidence for the most com-
mon long-term conditions in which telehealthcare has
been applied (COPD, HBP, CCF, DM, Asthma) and

identifies the challenges still to be overcome.
-

Can the management of long-term conditions
be improved by telehealthcare?

Chronic Obstructive Pulmonary Disorder (COPD)
COPD is one of the leading causes of hospital admis-
sion mainly because of exacerbations of the condition.
Early identification of exacerbations and timely treat-
ment can prevent severe deterioration and hospital
admission®. Daily telemetric monitoring of symptoms,
pulse oximetry and, in some cases, spirometry has
been used to help identify these early exacerbations.
Previous systematic reviews which relied on relatively
poor quality studies had concluded that telehealthcare
may be effective®. However, many of these studies
were very complex and included additional nursing and
medical support in their interventions which made it
difficult to identify whether the telehealthcare compo-
nent led to any change that had been detected’. The
most recent systematic review of 29 studies shows
variation in outcomes but that large,high quality studies
demonstrated no improvement in outcomes.® A recent
RCT conducted in Scotland ° set out to separate these
components and demonstrated no impact of tele-
healthcare on time to admission or total admission
time, but it was associated with many ‘false positive
alerts’ which lead to an increase in workload. Analysis
of the telemetric data showed that the algorithm in use
was poorly predictive of serious exacerbations and
research is now focussing on improving these algo-
rithms. "° A ‘light-touch’ variation on telemonitoring en-
courages the patient to take and transmit readings but
leaves the patient who self-monitors to call the clinician
only if problems arise. The clinician can then make use
of the collected data to advise the patient. Observa-
tional studies seem to suggest this is successful in
terms of reducing workload but a trial is required to
verify this'".

High Blood Pressure (HBP)

Hypertension management is one of the commonest
reasons for attending general practice. In Scotland, 1.2
million appointments are taken up for BP management
alone (with many more appointments where BP is
measured)'?. Home measured BPs are more predictive
of outcomes than those carried out in the surgery and
are less prone to ‘white-coat’ effects. While self-
monitoring of blood pressure, on its own, is associated
with a short —term reduction in blood pressure, self-
monitoring with clinician oversight using telemonitoring
is more effective. ™
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A large number of RCTs exploring telehealthcare man-
agement of HBP have been undertaken, including one
in Scotland which showed a 4.3mm reduction in systol-
ic ambulatory blood pressure'(”)‘ There is increasing
evidence for the effectiveness of telemonitoring for
HBP. A recent meta-analysis of 24 RCTs and 8292
patients, " including the Scottish study above, showed
than in actively monitored patients there was a mean
6.9mm reduction in systolic BP over the course of the
year. Such a reduction would result in a >20% lower-
ing in the incidence of stroke and 15% reduction in
myocardial infarction if sustained for 5 years. Howev-
er, all but one of the studies was for one year or less
and many involved only one fifth of those eligible to
take part. Itis not known if the effect would be persis-
tent nor, if rolled our as a service, that it could be main-
streamed with similar outcomes. As HBP is a symp-
tomless condition, and the incidence of cardiovascular
events relatively infrequent during the course of a clini-
cal trial, usual cost-effectiveness calculations to calcu-
late quality adjusted life years (QALYs) are problemat-
ic. However, the mean societal and clinical costs in the
first 12 months after a stroke have been estimated at
£45,409 and £24,003 respectively, '® underlining the
potential gains from lowering BP. A recent health eco-
nomic analysis, applying modelling of potential health
gains using data from the TASMINH 4 randomised
controlled trial, showed that telemonitoring was likely
to be cost-effective at a cost of £17,424 per quality-
adjusted life year gained.!"® A recent RCT of telemoni-
toring for hypertension from Canada,"” also concluded
that telemonitoring is cost-effective with costs per
QALY coming in at C$1929.

Diabetes mellitus

Diabetes mellitus is a major cause of death and disa-
bility and, with the rise in obesity, is becoming much
more common. Just over a quarter of a million people
in Scotland have been diagnosed with diabetes!"®
Around 88% of diabetes is type 2 and managed mainly
in primary care. A meta-analysis of self-management
alone in 2552 participants was associated with what
was considered a statistically significant but clinically
insignificant 2.3mmol/mol reduction in HBA1C (1
However, a recent meta-analysis of 38 randomised
controlled trials of telemedicine among 6855 people
with diabetes ?? (including one Scottish Study " re-
ported a significant decline in HbA1c level in interven-
tions compared with control groups when biological
data were sent weekly combined with quick feedback.
This resulted in 1.8 times as many people in the inter-
vention group achieving improved glycaemic control
(HBA1C <7%) than in the control group, when feed-
back was given daily or immediately (RR 1.83, 95% ClI
1.35 to 2.47). ®°) There was also significant reduction
in systolic BP (weighted mean different —1.33 mm Hg)
and body mass index (weighted mean difference —0.25
kg/m2). As with HBP, telemonitoring studies in dis-
betes were not prolonged and it is unclear if this effect
would be sustained over time or if implemented at
scale if it would be taken up by patients and practices.
Large scale implementations of telehealthcare in dia-
betes are needed to determine this.
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Congestive Cardiac Failure (CCF)

CCEF is one of the commonest reasons for hospital re-
admission in Scotland. Several symptoms (increased
breathlessness, fatigue, ankle swelling and disturbed
sleep) and physiological signs (rise in weight, pulse
rate and lower blood pressure) can help predict wors-
ening failure. Early intervention may prevent deteriora-
tion and hospitalisation and telehealthcare has been
seen as a means to facilitate early detection. Telemon-
itoring of CCF has mainly been carried out by special-
ist CHF nurses rather than by primary care staff. A
large number of trials have been carried out with vary-
ing results. The most systematic review @2 which in-
cluded 26 trials and 4923 patients showed a significant
reduction in all cause mortality in 12 studies at 180
days (40% reduction in the odds (OR: 0.6 p<0.01) ),
but in the 6 studies which continued for 365 days the
reduction became insignificant (OR 0.85; p=0.461).
Telemonitoring did not have a significant impact on the
odds of all-cause hospitalization at 180 days (OR:
0.97; p=0.902) or 90 days (OR: 0.81; p=0.472) and
was associated with an increase in emergency room
visits (OR 1.51p<0.05). While telemonitoring may con-
fer a short term benefit, perhaps in terms of a period of
intensive monitoring post-discharge, evidence suggest
no benefit of long-term monitoring.

Asthma

In a systematic review, McLean and colleagues ana-
lysed a wide range of telehealthcare interventions for
asthma in 27 trials. “® Meta-analysis showed no signif-
icant improvement in emergency department use or
hospitalisation at 3 months, but in a subgroup of four
smaller studies, a significant reduction in hospitalisa-
tions compared to usual care at 12 months. No benefit
was conferred with respect to reported symptoms.
However, in many of the studies the control groups
were given enhanced face-to-face care making it chal-
lenging to show the benefits of telemonitoring. The
authors concluded that telehealthcare was unlikely to
confer benefits in mild-moderate asthma but that those
at higher risk of hospitalisation may benefit and that
considerably more research was needed to investigate
the cost effectiveness of telehealthcare-centred mod-
els of care. Another more limited Cochrane review
exploring two more recent papers on the use of asth-
ma apps found contradictory results and concluded
that evidence was insufficient to recommend the use of
mobile apps for managing asthma %
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Core elements for improvement

The biggest challenge facing telehealthcare is the evi-
dence that it works at scale. What can be made to
work for a selected group of patients within a RCT may
be different when applied more generally. It is difficult
to persuade health service personnel to change the
way they work unless there are clear advantages to
them or their patients. While the RCTs in HBP and dia-
betes provide strong evidence of effect, at least in the
research setting, the introduction of any new system
comes with a time cost, one which hard pressed NHS
staff may feel they cannot contribute. Introduction of
telehealthcare must therefore be well supported includ-
ing training and extra time to initiate new ideas. Further
work needs to be done in COPD and perhaps also in
CCF to improve algorithms so that improved outcomes
do not come at the expense of greatly increased work-
loads for front-line staff. Research in these areas is
currently underway in Scotland.

Implementation in real-life NHS practice

Clinicians should start implementing telehealth with
conditions for which there is a strong evidence base
with simple and inexpensive technology. HBP and dia-
betes being the most obvious contenders. Such imple-
mentations need to be assessed in terms of uptake
and impact on workload and clinical outcomes using
routinely acquired data. Likewise implementation of
telehealthcare of CCF needs to be carefully assessed.
Telehealthcare systems need to be integrated within
current ways of working and recent work in Scotland
has linked telehealth reporting systems in HBP to
Docman for regular reports with benefitial outcomes,
similar to those in RCTs, with no increase in workload.
This should be extendable to other conditions and oth-
er platforms such as My Diabetes My Way. Currently, it
is hard to justify the use of telehealthcare for COPD or
asthma outside of research programmes. Given the
major contribution these conditions make to primary
care and hospital workload further research into im-
proved algorithms and monitoring systems are justified.

Implication for collaborative quality improve-
ment in general practice clusters

The number of patients suffering from long term condi-
tions in Scotland is set to double in the next 10-15
years. It is impossible to continue to look after them as
we have done up until now and supported self-
monitoring may manage these problems more efficient-
ly.

General practice clusters should consider encouraging
members to undertake telehealth in at least one condi-
tion (the easiest and best researched condition is HBP,
but diabetes could also be considered). There are a
variety of projects currently supported by the Scottish
Government TEC fund (e.g. Scale-Up BP Lothian)
which offer the potential to work collaboratively at rela-

tively low cost.

References

1.

Omboni S, Gazzola T, Carabelli G, Parati G.
Clinical usefulness and cost effectiveness of
home blood pressure telemonitoring: meta-
analysis of randomized controlled studies. J Hy-
pertens. 2013;31(3):455-67

Pinnock H, Johnson A, Young P, et al. Acute
asthma attacks — the patients’ perspective. Asth-
ma J 2000;5:130-2.

Farmer A, Wade A, Goyder E, Yudkin P, French
D, Craven A, et al. Impact of self monitoring of
blood glucose in the management of patients
with non-insulin treated diabetes: open parallel
group randomised trial. BMJ. 2007;335
(7611):132

Peel E, Parry O, Douglas M, Lawton J. Blood
glucose self-monitoring in non-insulin-treated
type 2 diabetes: a qualitative study of patients'
perspectives. Br J Gen Pract. 2004;54(500):183-
8

Seemungal TAR, Donaldson GC, Paul EA,
Bestall JC, Jeffries DJ, Wedzicha JA. Effect of
exacerbation on quality of life in patients with
chronic obstructive pulmonary disease. Am J of
Respir Crit Care Med 1998; 157: 1418-1422
Polisena J, Tran K, Cimon K, et al. Home tele-
health for chronic obstructive pulmonary dis-
ease: a systematic review and meta-analysis. J
Telemed Telecare 2010;16:120—7

McLean S, Numatov U, Liu JLY, Pagliari C, Car
J, Sheikh A. Telehealthcare for chronic obstruc-
tive pulmonary disease: Cochrane Review and
meta-analysis. Br J Gen Pract. 2012 Nov; 62
(604): e739—e749.

Kruse C, Pesek B, Anderson M, Brennan K,
Comfort H. Telemonitoring to Manage Chronic
Obstructive Pulmonary Disease: Systematic Lit-
erature Review. JMIR Med Inform. 2019;7
(1):e11496. Published 2019 Mar 20.
doi:10.2196/11496

Pinnock H, Hanley J, McCloughan L, Todd A,
Krishan A, Lewis S, Stoddart A, van der Pol M,
MacNee W, Sheikh A, Pagliari C, McKinstry B.
Effectiveness of telemonitoring integrated into
existing clinical services on hospital admission
for exacerbation of chronic obstructive pulmo-
nary disease: researcher blind, multicentre, ran-
domised controlled trial. BMJ 2013;347:f6070

SV

' SSPC_News
www.sspc.ac.uk




(version 6.1, 20 March 2020

References con’t

10.

11.

Orchard P, Agakova A, Pinnock H, et al. Improv
ing Prediction of Risk of Hospital Admission in
Chronic Obstructive Pulmonary Disease: Appli-
cation of Machine Learning to Telemonitoring
Data. J Med Internet Res. 2018;20(9):€263.
Published 2018 Sep 21. doi:10.2196/jmir.9227
MacNab M, Lee SH, McCloughan L, Hanley J,
McKinstry B, Pinnock H. Oximetry-supported self
-management for chronic obstructive pulmonary
disease: mixed method feasibility pilot project
BMC Health Services Research 15 (1), 1

12. ISD. GP Consultations / Practice Team In-
formation (PTI) Statistics http://
www.isdscotland.org/Health-Topics/General-
Practice/GP-consultations/ Last Accessed
17/03/20

13. Tucker KL, Sheppard JP, Stevens R, Bosworth
HB, Bove A, Bray EP et al. Self-monitoring of
blood pressure in hypertension: A systematic
review and individual patient data meta-
analysis. PLOS Medicine. 2017 Sep 19;14
(9):e1002389.

14. McKinstry B, Hanley J, Wild S, Pagliari C, Pat-
erson M, Lewis S, Sheikh A. Telemonitoring
based service redesign for the management of
uncontrolled hypertension: multicentre ran-
domised controlled trial. BMJ 346, f3030

15. Patel A, Berdunov V, King D, Quayyum Z, Wit-
tenberg R, Knapp M (2017). Current, future
and avoidable costs of stroke in the UK. Exec-
utive summary Part 1: Burden of stroke in the
next 20 years and potential returns from in-
creased spending on research. London: Stroke
Association.

16. Monaham M, Jowet S Nickless A et al. Cost-
Effectiveness of Telemonitoring and Self-
Monitoring of Blood Pressure for Antihyperten-
sive Titration in Primary Care (TASMINH4).
Hypertension 2019;73:1231-1239

17. Padwal RS, So H, Wood PW, Mcalister FA,
Siddiqui M, et al.Cost-effectiveness of home
blood pressure telemonitoring and case man-
agement in the secondary prevention of cere-
brovascular disease in Canada. J Clin Hyper-
tens 2019 Feb;21(2):159-168

18. Scottish Diabetes Survey Monitoring Group.
Scottish Diabetes Survey 2014 _https://
www.scotpho.org.uk/health-wellbeing-and-
disease/diabetes/data/scottish-diabetes-survey
Last Accessed 17/03/20.

19. Farmer AJ, Perera R, Ward A, Heneghan C,
Oke J, Barnett AH, et al. Meta-analysis of indi-
vidual patient data in randomised trials of self
monitoring of blood glucose in people with non

20.

21.

22.

23.

24.

-insulin treated type 2 diabetes. BMJ.
2012;344:e486.

Kim Y, Park JE, Lee BW, Jung CH, Park DA.
Comparative effectiveness of telemonitoring
versus usual care for type 2 diabetes: A sys-
tematic review and meta-analysis. J Telemed
Telecare. 2019;25(10):587-601.
doi:10.1177/1357633X18782599

Wild, SH, Hanley, J, Lewis, SC, et

al. Supported telemonitoring and glycemic con-
trol in people with type 2 diabetes: The Teles-
cot Diabetes Pragmatic Multicenter Random-
ized Controlled Trial. PLoS medicine 2016;

13: €1002098—e1002098.

Pekmezaris R, Tortez L, Williams M, et al.
Home Telemonitoring In Heart Failure: A Sys-
tematic Review And Meta-Analysis. Health Aff
(Millwood). 2018;37(12):1983—-1989.
doi:10.1377/hlthaff.2018.05087

McLean S, Chandler D, Nurmatov U, Liu J,
Pagliari C, Car J, Sheikh A. Telehealthcare for
asthma. Cochrane Database Syst Rev. 2010
Oct 6;(10):CD007717. doi:
10.1002/14651858.CD007717.pub2.

Marcano Belisario JS, Huckvale K, Greenfield
G, Car J, Gunn LH. Smartphone and tablet self
management apps for asthma. Cochrane Da-
tabase of Systematic Reviews 2013, Issue 11

' SSPC_News
www.sspc.ac.uk



