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About this report
Digital technology has transformed the way we live our lives.
Patient-facing health care technology is expanding fast as people
become increasingly interested in using digital tools to manage their
health and wellbeing. Yet the NHS has frequently been portrayed
as one of the most backward industries in responding to digital
technology, and policy-makers are understandably concerned to
limit the growing gap between the digital experience we have as
consumers and the experience we have as patients in the NHS. This
report, which is partly based on research commissioned by NHS
England, pulls together the evidence that exists about this rapidly
evolving sector. It looks at digital services offered by the NHS (such
as online appointment booking and access to records) as well as
other technologies such as monitoring devices and apps. The report
shows how professionals and policy-makers can make the most of
the opportunities afforded by patient technology and avoid the risks.
It is especially relevant to those working in general practice and
community settings, since that is where much of the patient-facing
technology has been deployed to date.
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Key points
Digital technology is transforming our lives, but its use in the NHS is still
limited. There is a growing gap between the digital experience we have as
consumers and as patients in the NHS. This gap is all the more pronounced
given the rapid growth of commercially available health-related products – there
are over 165,000 health apps on the market.
In the future, digital tools could transform our experience of care and facilitate
improved self-management. It is hoped that this enhanced capacity for self-care
will reduce demand on stretched services. But the impact of this new digital
capability is far from certain; we are lacking evidence in a wide range of areas.
Not only this, but NHS professionals could shy away from patient technology for
fear of an increased workload or patients receiving inaccurate advice. Or a host of
new private providers offering advanced digital services could disrupt the primary
care landscape and threaten joined-up care.
Despite this significant uncertainty, health care organisations and policy-makers
will need to make decisions based on the best available evidence. This report
explores that evidence. We looked at seven types of patient-facing technologies,
collating what the evidence tells us to date with experiences of those using the
technology on the front line. From this we suggest lessons for success. Our key
findings for each area are as follows.

·· Monitoring and wearable technology. We found some evidence that

monitoring can improve people’s diet, exercise and medication adherence, but
sustained engagement can prove challenging and not all of the studies were
positive in their findings. Virtually all of the evidence comes from the use of
monitoring equipment that has been professionally recommended, which
is known to increase adherence and engagement. Professional monitoring
interventions for chronic conditions, whereby data is sent to the health care
team, have had very positive results on health outcomes and resource use.

·· Online triage. Support for self-triage (such as service directories and

interactive symptom checkers) and professionally led online triage (using
emails or web consults) have the potential to reduce demand, although
evidence of this is weak to date. At present, interactive symptom checkers
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are risk averse and may drive unnecessary demand to the health care system.
These are already used at scale, and advancements in artificial intelligence
among other things mean there are opportunities to make them much more
accurate. But there are concerns that the use of these tools removes the
opportunity for holistic clinical assessment and people do not always follow
advice – particularly when self-management has been advised. We need more
research on how patients engage with these tools alongside rigorous testing
and evaluation of the technology itself.

·· Online sources of health information, targeted interventions and peer

support. Online information can help patients manage their condition and
have more productive conversations with their health care team. Where
patients belong to a patient network, they often feel better socially supported
and have improved behavioural and clinical outcomes. There are also positive
results from targeted web-based interventions, particularly for mental and
sexual health, but they must be effectively targeted to the appropriate audience
to be successful.

·· Online appointment booking and other transactional services. Booking

appointments and ordering repeat prescriptions online can improve patient
experience. Many assume online booking will also result in administrative
efficiencies, but there is little evidence of this to date; in most places uptake is
too low to have any discernible impact.

·· Remote consultations. Evidence suggests email consultations improve

communication with professionals, save patients time and increase overall
satisfaction. Video consultations are also generally well received by those that
use them, but they tend to appeal to those who struggle to access their health
care team in person. This may change if video consultations are offered on
demand or when a face-to-face option is not possible (for example out of
hours). There is mixed evidence on their impact on demand – with various
results showing they increase workload permanently or temporarily, or
decrease workload. Much depends on the context and the type of patient.
Focusing on those most likely to benefit, such as patients with access
difficulties, may help.

·· Online access to records. This is one of the most effective ways to engage

patients, often leading to improved communication, adherence to lifestyle
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advice and shared decision-making. It also tends to be highly valued by
patients. Evidence about the impact on demand is generally inconclusive,
but it has the potential to increase GP visits, telephone encounters, A&E
visits and hospitalisations and we do not have robust evidence on its impact
on health outcomes. There are also a number of governance concerns around
granting record access to vulnerable patients and the potential for others to
exploit their data. If full record access is granted, some worry about the extent
to which third-party information is shared. There are several strategies to
mitigate against these risks, including restricting access or redacting records
where necessary. But this takes considerable resource and a new business
model is required.

·· Apps. There is a wide variety of apps on the market available for all of the

functions set out above. But there are also a number of apps to help patients
manage their condition or stay well. There is an emerging body of evidence
suggesting that apps can have a positive impact on diet monitoring; physical
activity; adherence to medication and chronic condition management,
particularly for multiple sclerosis, Parkinson’s disease and cardiovascular
disease. Apps that use ‘gamification’ and established behaviour-change
techniques such as prompting goal setting, review and feedback on
performance to encourage engagement may prove increasingly important in
helping to sustain behaviour change. But many apps are inaccurate and the
efficacy of the majority of them is unknown. We need more robust evidence
on what works and in which contexts.

So, there are a range of positive impacts to date. But the uptake of digital services
offered by the NHS is low and the health system is not currently making the
most of beneficial consumer devices or apps:

·· Increased uptake will require significant changes in the ways professionals
work: they will need new skills and expertise.

·· If patients are to self-manage using apps or wearable devices, the largest gains

are likely to come from professionals recommending innovations, using the
data for diagnostic and treatment decisions where appropriate and actively
encouraging sustained engagement with support from others in community or
general practice settings.
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·· Benefits from online access to records are likely to be maximised by

professionals moving to a model of shared decision-making and showing
patients how the information in the record can support self-care. Even
online appointment booking is likely to be improved by demonstrations of
how it works and what the benefits are in order to improve uptake, which
has been slow to develop.

·· Uptake is also likely to improve with technology that is intuitive and easy

to use for everyone – including those with low literacy levels and cognitive
impairments. This should be part of broader efforts to reduce the risk of digital
exclusion. Of course, traditional channels should also remain available.

·· All of this requires resources and it is a mistake to think that the use of patientfacing technology to support healthier lifestyles and self-care will be an easy or
free option. It will require funding and support at all levels of the system, at
least in the short term. We make a number of recommendations about where
this might be most helpful.

·· This agenda needs to be considered in light of an entire health system. The

potential for transformational change comes from patients using digital tools
on every step of their health journey. Sustainability and Transformation Plans
alongside Local Digital Roadmaps present a valuable opportunity to take a
place-based approach to promoting the uptake of digital tools, rather than
focusing on particular sectors or services.

·· Finally, there is still so much we do not know about how this will play out. As

uptake and awareness increases, it will be important to have local and national
evaluations, which help to highlight best practice and avoid common pitfalls.
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Introduction
Digital technology has transformed the way we live our lives as consumers. We
can manage our finances online, book flights across the world and access sources
of information that seem limitless.
Patient-facing technology is expanding fast as people are becoming increasingly
interested in using digital tools to manage their health and wellbeing. Seventyfive per cent of the UK population go online for health information and 50 per
cent use the internet for self-diagnosis (Department of Health and UK Trade &
Investment, 2015); Fitbit is now the third largest publicly traded digital health
company (Wang and others, 2015); and more than 165,000 health-related apps
are on the market (Aitken and Lyle, 2015).
The NHS has frequently been portrayed as one of the most backward industries
in responding to digital technology, and policy-makers are understandably
concerned to limit the growing gap between the digital experience we have as
consumers and the experience we have as patients in the NHS. By 2016/17, all
patients should be able to book appointments, order prescriptions and access
their detailed medical record online (NHS England, 2016a). NHS England’s
aim is that at least 10 per cent of patients will be using one or more official
online services by 2016/17, rising to 20 per cent by 2017/18 (Nazir, 2016).
Allocations to clinical commissioning groups for the provision of general practice
information technology will increase by 18 per cent and £45 million will be
invested as part of a multi-year programme to support the uptake of online
consultations (NHS England, 2016a). There are also plans to help the NHS
make the most of apps and consumer wearables, including a four-stage evaluation
process to help professionals and commissioners identify safe innovations.
There is much uncertainty about what impact health-related digital technology
will have on the NHS, particularly in relation to demand for services, clinical
workload and health outcomes.
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In this report, we pull together the evidence that exists about this rapidly
evolving sector, looking at digital services offered by the NHS (such as online
appointment booking and access to records) as well as other technologies such as
monitoring devices and apps. We draw out how professionals and policy-makers
can make the most of the opportunities afforded by patient technology and
avoid the risks. This report is especially relevant to those in general practice and
community settings, as that is where much of the patient-facing technology has
been deployed to date. We focus particularly on health and health care, excluding
the wide range of assistive technologies in use in social care.

Methods
For this report, we conducted a literature review, interviewed 21 experts –
including representatives from technology companies, policy, academia, patient
organisations and health care providers – and held a workshop to test and
refine four future scenarios. We also undertook four case studies comprising
of desk research and one or more interviews with key people at the featured
organisations.

Structure of the rest of the report
In Chapter 2, we present contrasting visions of the future, highlighting the
uncertainty surrounding this area and the potential for significant transformation.
In Chapter 3, we take seven technologies in turn, exploring evidenced impact to
date, practical experience of deploying them on the front line and key lessons for
success. In Chapter 4, we set out considerations for taking this agenda forward.
Finally, Chapter 5 offers some concluding thoughts.
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A vision of the future
What promise does digital technology hold for patients? Could it fundamentally
change the way the NHS works, as well as the experience and outcomes for
patients? Or are the proponents of a digital future vastly overstating the potential,
putting NHS staff and resources at risk at a time when the service is at its most
stretched?
Our research revealed that there are multiple ways in which this could play
out – and they could all happen at the same time in different geographies
and population groups. Drawing on evidence from the literature and our
interviews, we developed a range of future scenarios and brought together
experts across the sector – including general practitioners (GPs), academics,
representatives from technology companies, private sector health providers and
policy-makers – to discuss them. Two primary configurations emerged, one
more positive than the other.

Towards a digital utopia?
Patients, supported by an array of digital tools to track their condition and
connect with advice, peer support and their health care team could better selfmanage their health and care – leading to reduced demand on the health care
system.
Monitoring devices could become ubiquitous, automatically sending patients
self-management advice, alerting professionals before patients reach a crisis point
and contributing to large datasets to enable effective risk stratification and early
intervention. Apps, too, could be prescribed for the vast majority of those with a
long-term condition to manage their health – improving medication and lifestyle
adherence and, ultimately, clinical outcomes.
Patients could routinely use sophisticated online symptom checkers – built into
primary care – to find the most appropriate care, reducing unnecessary demand
and improving patient convenience.
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Data sharing across settings and services could be enhanced by, for example:
• patient technology such as patient-facing apps that work with clinical systems
across the health service to transfer referral letters, test results and clinical notes
• the increased use of personal health records as part of integrated health
records, which give patients and all professionals involved in their care access
to their clinical data.
On-demand video consultations could enable relatively healthy, time-poor
patients to be dealt with quickly and easily. This has the potential to alleviate
demand for face-to-face consultations and enable professionals to spend more
time delivering care to others – including those with complex, ongoing needs.

Or a dystopian distraction?
But there is also the potential for patient harm and significant disruption.
Apps or web-based sources of information that give patients inaccurate or
harmful advice could drive unnecessary demand to the health care system. More
fundamentally, a greater presence of private providers in the health care space
could negatively impact on the system as a whole.
Strong marketing campaigns by the private sector may mean that the most
fashionable or popular consumer technologies are used at scale, rather than those
that have been proven to be effective. This is likely to concern professionals,
perhaps leading to the de-prioritisation of engaging with consumer technology.
Greater use of apps, devices and providers outside of the NHS could lead to a
fragmented system, where data are not appropriately shared between patients and
their health care team or between private and public providers. This may result in
GPs holding incomplete patient records, undermining informed decision-making
and population health efforts.
Perhaps most of all, new digital providers may lead to a new world in which
NHS general practice is no longer seen as the ‘medical home’, the main locus
of health care provision, where professional continuity is prized by patient and
professional.
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From digital consumers to digital patients?
One of the biggest uncertainties, among the many uncertainties that surround
this rapidly changing world, is the degree to which people want and expect to
use digital tools when faced with the anxiety of illness (especially chronic illness)
that has to be managed over years rather than days. Evidence suggests patient
engagement and adherence to treatment and health care advice tends to depend
on their level of motivation to comply with best-known therapies – which is
directly affected by the immediate consequences of non-compliance and the
extent of lifestyle change required (see Sola and others, 2015).
What is more certain is that the NHS will have to make extremely careful
decisions about how staff and resources are deployed in the foreseeable future,
and that decisions to invest in technologies will have to be based on the best
available evidence. In the next chapter, we give an overview of the evidence
relating to a range of patient-facing technologies, and draw on the experiences of
NHS providers who have used some of them.
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The digitally enabled patient: technologies, evidence
and lessons for success
Digital technologies for patients are wide ranging, spanning every part of the
patient pathway, from staying well to managing a condition. In this chapter we
describe each technology in turn, explaining what it is, what the evidence base
reveals to date and key lessons for deploying the technology successfully. We
focus on:
• wearables and monitoring technology
• online triage tools
• online sources of health information and advice, targeted interventions and
peer support
• online appointment booking and other transactional services
• remote consultations
• online access to records and care plans
• apps.
In four of these cases, we include a case study of how the technology is being
used in practice.

Wearables and monitoring technology
Monitoring technology has been developed aimed at both consumers and
professionals. Consumer-oriented monitoring devices – such as Fitbit devices
and intelligent scales – enable users to track their activity and health indicators
(depending on the type of device). Nearly 90 per cent of consumer wearables
sync wirelessly with an app to automatically provide users access to data (Aitken
and Lyle, 2015).
Consumer-oriented devices tend to be used by people outside the health care
system to stay healthy. Figures for the uptake of consumer wearables in the UK
range from 7.9 per cent to 14 per cent (Mintel, 2016; Statista, 2016). But it is a
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growing market. Wearable sales in the UK grew 118 per cent from 2014 to 2015
(Mintel, 2016) and Nasdaq (2016) expects Fitbit to grow earnings at an average
annual rate of over 20 per cent.
Professional monitoring interventions are often used for patients with a chronic
disease – most commonly heart failure, hypertension, chronic obstructive
pulmonary disease (COPD) and diabetes. They can also be used to encourage
behaviour change – for example to increase physical activity. Data are sent to
a health care professional via wireless technology such as Bluetooth, or manual
communication (for example, a text message). These interventions enable patients
to monitor and understand patterns in their condition and take action before
things get worse – for example, by increasing their medication dose. They also
allow professionals to capture data over time, enabling them to spot trends and
intervene proactively.
Virtually all of the evidence relates to either professional monitoring interventions
or trials where the technology has been professionally recommended.
A professional monitoring system in action: Florence (Flo) –
a case study
An introduction to Flo

Florence, or ‘Flo’, is a simple telehealth intervention originally developed within
Stoke-on-Trent Clinical Commissioning Group. It works by patients monitoring
their condition and texting readings directly to the Flo system. Protocols exist for
a variety of conditions, including diabetes, COPD and respiratory failure. Health
care organisations are also free to develop their own specialist protocols. The box
below illustrates how Flo can be applied in the management of hypertension.
Application of Flo in hypertension

8.00am: ‘Hi. Don’t forget to take your blood pressure this morning and again this
evening and text in. Text BP then your reading, for example: BP 140 80. Thanks, Flo.’
In response to a high reading: ‘Your blood pressure is high today. Follow the advice in
your management plan, and take the readings again at your usual time. Thanks, Flo.’
Breach message: ‘Your BP is outside the safe range – so contact a doctor today, as
agreed in your shared management plan. Take care, Flo.’

Using Flo: The experience of Coastal Medical Group

Flo can improve caseload management, according to the Coastal Medical
Group – a group of four GP practices in Morecambe that have been using the
technology with 55 patients for nearly two years. The chronic disease nurse
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specialist who has spearheaded the use of Flo has found that she no longer has to
phone patients repeatedly to check on their condition. This has been of particular
benefit for monitoring patients who work irregular hours. It also enables the
effective distribution of work, as health care assistants are able to check patients’
readings and only involve the nursing team if problems arise.
To address the possibility of patient adherence deteriorating, Coastal Medical
Group decided to remove educational texts from Flo, limiting texts to requests
for readings. But professionals do send additional ad-hoc texts, for example
informing COPD patients of a severe weather warning or giving encouragement
to patients attempting to lose weight.
The lead nurse has seen increased engagement from patients in managing their
health and wellbeing and patients have given very positive anecdotal feedback.
Although the experience of using Flo has generally been positive, the lead
nurse feels that it is not being used to its full potential. Parts of the wider nursing
team fear that Flo will increase their workload – as a result, routinely offering
Flo to patients who may benefit is not yet embedded into consultations. To help
overcome this, the use of Flo is a repeat item on the regular nurse team meeting.
There has also been resistance from certain community teams, some of which
do not see the need for Flo and are reluctant to break from established systems.
This underscores the need for strong clinical champions and concerted efforts to
ensure professional buy-in across the region.

The evidence base behind Flo

Flo has been formally evaluated, with positive results. It is considered to be easy
to use, convenient and reassuring for people across a wide age range (Cottrell
and others, 2012; Cund and others, 2015). Both patients and professionals
have found that Flo can help patients to develop a better understanding of their
condition, medication and lifestyle and improve condition management (Cottrell
and others, 2015a; Cund and others, 2015).
However, its impact on professional time is less clear. Some evidence suggests
that it can reduce the average number of contacts with the general practice team
(Cund and others, 2015) but other work found that professionals were divided on
whether Flo saved them time (Cottrell and others, 2015a).
Part of this depends on patient engagement. Studies found that engagement
declined after a month (Cottrell and others, 2015a; see also Cottrell and others,
2015b), and where this was the case, Flo failed to result in improved blood
pressure control for the majority of patients (Cottrell and others, 2015b).
Professionals suggested that this could be addressed by: customising reminder
times (for example, for shift workers); prompting patients to send readings when
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they are due rather than one message being sent in the morning asking for
both morning and evening readings; ensuring that the number and type of texts
required from patients are made very clear at the start so that they know the level
of commitment required (Cottrell and others, 2015a). Selecting patients with the
desire and capacity to actively use Flo is also important.
The benefits and challenges of using Flo

Benefits

Challenges

•

Can make case load easier to
manage

•

Patient engagement can deteriorate

•

Can improve patient experience

•

There may be professional
resistance

•

Can improve patient engagement
and self-management

•

May help to manage demand

Evidence of impact
Patient engagement
Studies of monitoring technology have found positive impacts on behaviour
change, including medication adherence, physical activity and overall
responsibility – particularly when patients are empowered to adjust their own
medication based on their readings (Ammenwerth and others, 2015; Fairbrother
and others, 2013).
A number of short studies have also found that wearable technology improves
weight loss (see Pellegrini and others, 2012; Shuger and others, 2011), but in
a more recent 24-month trial of otherwise healthy young adults, those using
wearable technology to monitor their diet and physical activity did not lose as
much weight as those using a website (Jakicic and others, 2016). The reasons for
this are not clear but could be put down to relying too much on the device or
rewarding exercise with unhealthy food. Whatever the reason, weight regain is a
significant issue and sustained engagement poses a challenge. Evidence is lacking
on the impact of consumer devices when they have not been professionally
recommended (and therefore sustained engagement is likely to be lower).
Despite this equivocal evidence, there is significant potential for apps and
wearables to change behaviour and extend the reach of professionals:
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“Portable works very well with behaviour change. Behaviour change is
extremely difficult to scale with just face-to-face contact with a counsellor
or a clinical psychologist. We just don’t have enough of those people
and the amount of contact that they’re able to establish with each
client is just insufficient, whereas mobile and apps, you know, it’s there
in your pocket… so you can get reminders… you can tailor to people’s
individual needs and wishes.” (Professor Jeremy Wyatt, Director, Wessex
Institute, University of Southampton)
Managing demand on professional time
Monitoring technology can help to reduce demand on hospital services,
particularly when used for chronic conditions. A large evidence review found,
according to the strongest evidence, that telemonitoring for heart failure can
reduce heart failure-related hospitalisations by over 20 per cent and lower the
risk of all-cause mortality by nearly 35 per cent, relative to usual care (Kitsiou
and others, 2015). Other studies have shown similar results for COPD (although
evidence is of low quality) (Pedone and Lelli, 2015). There is also evidence
of positive impacts on clinical outcomes in areas such as type 2 diabetes and
hypertension (see Wild and others, 2016; McKinstry and others, 2015; Welschen
and others, 2005). That said, evidence suggests that professional telemonitoring
does not change levels of patient contact with GPs or practice nurses (Bardsley
and others, 2013).
Professional monitoring interventions tend to include some element of patient
education and support – and it is not always clear whether the positive effects
have come from early professional detection and intervention, improved patient
control of their condition, or both. This is important when considering the likely
impact of consumer monitoring devices that are not monitored by professionals.
It may be that ongoing professional reassurance and encouragement (as well as
professional intervention) leads to the most positive results.
Health outcomes
Professional monitoring interventions have led to a range of improved clinical
outcomes, including reduced mortality for heart failure patients (Inglis and
others, 2015) and improved blood pressure control in those with hypertension
(McKinstry and others, 2016). As yet there is no evidence of what impact they
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might have at the population level. In theory, data from monitoring technology
could be used to form population-level datasets for risk stratification and
early intervention, although this would require monitoring to be much more
widespread than it is at present. Where patients are unwilling or unable to
interact with monitoring technology, passive devices could be used, but patients’
consent would be crucial.
In the future, monitoring may support effective early intervention for individuals.
Microsoft is currently trialling its Microsoft band to predict the onset of an
epileptic seizure.

Key lessons for using wearables and monitoring technology
• Patient engagement will need to be sustained. Engagement with consumer
wearable devices significantly decreases over time from initial purchase
(Ledger and McCaffery, 2014). Where monitoring forms part of a professional
intervention, engagement is higher – although sustaining engagement in the
long-term can still be challenging. To improve engagement, there are a number
of things professionals can do:
–– where patients are asked to send readings, send reminders at the time
the readings are due and limit all other communication
–– clearly communicate the commitment required from patients at the
start of the intervention
–– carefully select patients with the capacity for (and ideally interest
in) self-management – particularly as monitoring can be costly (see
Slomski, 2016). See Chapter 4 for broader considerations about
engaging patients.
• Regional professional buy-in is needed. Professionals can be resistant to
break from established systems and routines, particularly if there isn’t a clinical
champion for using new technology in their particular organisation. Where
monitoring is used to care for patients across organisations it is important to
ensure that all professionals are on board. A regional approach (supported by
local digital roadmaps) could help with this.
• Patient safety needs to be assured. Poorly calibrated monitoring devices
could increase demand on professional time and lead to adverse health
outcomes. If professionals are to actively recommend consumer technology,
plans for NHS accreditation are welcome. Accompanying this with strong
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communication that patients use unaccredited devices at their own risk may
also help to protect patients from harmful apps.
• Support is needed if professionals are to use data from consumer
devices. Professional use of data from consumer devices is likely to improve
sustained patient engagement and support behaviour change. It may also help
professionals to make an assessment. But before this can happen, a number of
things are needed:
–– robust guidance for professionals on expected use of the data including
assurance about professional accountability
–– clear communication that informs patients of the benefits of sharing
their data while emphasising their right to opt out
–– intuitive data reports from the devices or accompanying software (e.g.
colour-coded dashboards that highlight anomalies)
–– secure storage solutions for large amounts of patient data
–– additional training for professionals where appropriate.

Online triage tools
Digital tools offer opportunities to ensure that patients are directed to the most
appropriate care for their needs. This can happen in four ways:
• online information to help people self-triage and manage minor conditions at
home
• active direction to services that do not draw on professional expertise, such as
interactive symptom checkers
• passive direction to services such as comprehensive service directories
• professional/person-led triage via email, e-consultations, web platforms and
the telephone – patients detail their symptoms and health care professionals or
receptionists triage them to an appropriate service. Examples of these systems
include WebGP and askmyGP.
The first three are all examples of support for self-triage, while the last involves
professional intervention.
Tools for self-triage are already used at scale. Seventy-five per cent of the UK
population go online for health information and 50 per cent use the internet for
self-diagnosis (Department of Health and UK Trade & Investment, 2015). Some
NHS organisations are also starting to experiment with online triage. Dudley
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Clinical Commissioning Group is piloting Sense.Ly – a virtual nurse avatar that
directs patients to appropriate care.
The majority of self-triage tools rely on patients actively looking for them.
Practice websites afford the opportunity to actively intercept patients attempting
to book an appointment online or find the opening hours of their GP practice.
As NHS Choices diversifies and allows patients to book appointments online as
well as access an NHS 111 online service, this will also present opportunities for
active patient interception.

Evidence of impact
Managing demand on professional time
Evidence on the capacity of online triage tools to manage demand is mixed, and
much depends on the type of triage tool used.
There is some (albeit limited) evidence that support for self-management can
reduce demand. A 2013 survey of 3,014 adults in the United States found that
59 per cent had gone online at some point in the previous year to look for health
information, and 35 per cent had gone online specifically to diagnose their own
(or someone else’s) condition. Of the ‘online diagnosers’, 46 per cent concluded
that they needed to see a health care professional, while 38 per cent believed that
the problem could be dealt with at home (Fox, 2013).
Similarly, a small pilot study of an online triage platform found that, for every
user requiring a GP response via an e-consultation, five users required online
self-help only (WebGP, 2014). Furthermore, askmyGP – an online system to
take information about a patient’s complaint – has found that providers using
the system are able to manage demand throughout the day, rather than creating
pressure points first thing in the morning.
However, a trial of an email triage system found that email increased the
communication burden on clinicians and staff, and did not substitute for
telephone consultations (Katz and others, 2003). Recent evidence also suggests
that GP telephone triage is not associated with a reduction in clinical contact
time for GPs, although nurse-led telephone triage is (Holt and others, 2016).
Finally, there is significant potential for interactive symptom checkers to increase
demand. Interactive symptom checkers are often risk averse, recommending
professional care when self-management is appropriate (Semigran and others,
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2015) and diagnosis apps are not always accurate (Bierbrier and others, 2014).
This may drive patients to the health system unnecessarily.
While online triage tools have had limited success to date, several interviewees
felt that online triage, if handled correctly, had a big role to play in managing
demand in the future. There was a sense that being able to actively intercept
patients who are about to make an appointment, potentially through the practice
website, offers significant gains.

“[For] people who have actively decided to come to your practice
website, usually to find your opening hours and your phone number [to]
book an appointment… that’s your opportunity to intercept… to walk
them past a series of offers that mean self-help, signposting, symptom
checking… that actually means you can pull out six per cent or seven
per cent of demand right off the bat.” (Anonymous interviewee)

Patient experience
There is not much evidence about how patients experience online triage tools.
Much depends on the type of triage tool in question. For example, developers
of WebGP and askmyGP – systems that enable triage based on e-consultations
– have found that patients are satisfied with the service – perhaps because it
involves professional review. But a survey of 515 people found that 40 per cent
felt more anxious about their medical condition when viewing information
online, prior to accessing the health care system (White and Horvitz, 2009).
Furthermore, an evaluation of NHS 111 found that patients tend to be less
satisfied with triage services when they have been auto-routed from another
health service such as a GP out-of-hours service (O’Cathain and others, 2014),
suggesting that patients may resist online interception when attempting to book
an appointment via a practice website.
Online triage tools may particularly benefit certain patients. For example, those
suffering from depression or anxiety may prefer online symptom checkers, rather
than revealing their problems to a professional. Several studies have also found
that patients are often more honest with digital tools than with a professional
(see, for example, Lilford and others, 2002).
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Health outcomes
Robust clinical trials are lacking in this area and we do not have hard evidence on
the impact of online triage tools on health outcomes.

Key lessons for providing online triage tools
• Improve the technology to make advice more accurate. Self-triage advice
is often risk averse, encouraging users to seek professional care for conditions
where self-care is appropriate (Lupton and Jutel, 2015; Semigran and others,
2015). This is often due to medico-legal concerns. But there are significant
opportunities to make it more effective by:
–– building on existing clinical decision support systems and artificial
intelligence efforts in the private sector
–– connecting with patient records
–– using behavioural and environmental information
–– reconciling how patients describe their symptoms with clinical
language.
• Align with other sources of help. This would have an even greater impact
if combined with an increase in alternatives to GP care – for example,
pharmacists and nurse clinics with access to the patient record.
• Ensure that sound regulation processes are in place. Developing sound
regulation procedures around self-triage tools will need attention – particularly
where they are offered to patients by regulated health care organisations.
• Ensure the technology is subject to robust evaluations. In relation to
self-triage, some interviewees expressed concern about the extent to which
effective triage can take place without direct clinical intervention and holistic
assessment. Robust evaluations will give a sense of whether online triage is safe
and meets all patient needs.
• More research on how these tools are used is needed. Patients do not always
comply with advice, and an evaluation of the NHS 111 service found that
patients were less likely to comply with advice for self-care compared with redirection to a health service (O’Cathain and others, 2014).This means that even
if the lessons above are taken on board, it is not guaranteed that these tools will be
effective. A better understanding of how people use online triage and how patient
compliance with advice can be improved will shed light on the likely impacts.
See also the key lessons in the next section.
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Online sources of health information and advice,
targeted interventions and peer support
In addition to directing patients to the most appropriate source of care, the
internet is playing an increasingly large role in every step of the patient journey.
This includes providing formal information and advice through NHS Choices or
disease-specific sites such as Cancer UK, as well as helping patients connect online
and share resources for managing their condition via social media or official peer
support networks.
It is also enabling professionally led interventions to encourage healthy
behaviours, ranging from videos to educational games. Computerised cognitive
behavioural therapy – an online programme delivering the tenets of cognitive
behavioural therapy to help overcome anxiety and depression – is a common
online intervention in mental health. In addition, simple text-messaging
interventions are being employed to reduce the number of missed appointments.
NHS Choices receives about 40 million page visits per month, and provides
20,000 articles, 1,000 videos and 120 health tools (Department of Health and
UK Trade & Investment, 2015).

Evidence of impact
Patient engagement
People with chronic conditions use the internet to help manage their condition;
to clarify and check information given by a health care professional; to seek
alternative or additional treatments; and to understand their condition more
effectively (Gowen, 2013; Kauer and others, 2014; Tsai and Rosenheck, 2012;
Lacey and others, 2014; Lee and others, 2014).
Patients who access health information online report having more productive
conversations with their GP, having a better understanding of their GP’s
prognosis and saving time by accessing information rather than making a GP
appointment (Briones, 2015; Shah and others, 2015; Wyatt and others, 2015).
Online patient networks can also be very effective in engaging patients. Evidence
suggests that, for a range of conditions, patients belonging to online communities
become more knowledgeable; feel more socially supported and empowered; and
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have improved behavioural and clinical outcomes, compared with non-users (see
Van der Eijk and others, 2013). For rare diseases where established groups do not
exist, social media is playing an increasingly large role (see Armstrong, 2016).
Social media sites are also becoming increasingly prominent sources of health
information among adolescents (Briones, 2015; Fergie and others, 2013).
Managing demand on professional time
Where preventative interventions are successful, there is potential to relieve
pressure on the health system (see ‘Health outcomes’ below). There are also simple
ways to improve efficiencies. Text-message appointment reminders can reduce
missed appointments by up to 34 per cent (Hasvold and Wootton, 2011; see also
Car and others, 2012), enabling professionals to use their time effectively.
Health outcomes
In mental health, a number of online programmes – including those involving
stress management, interactive educational games and computerised cognitive
behavioural therapy – have resulted in improved psychological wellbeing
(Clarke and others, 2015). However, the evidence on the benefits of app-based
interventions to support those with mental health needs is much weaker (Leigh and
Flatt, 2015). A minority, however, such as ‘Big White Wall’, report positive results.

Big White Wall is an online community for those with
depression or anxiety. It allows users to connect with each
other, undertake clinical tests, access guided support
programmes and track their progress. Available online
and via an app, it boasts recovery rates of 58 per cent
(Leigh, 2015).
Web-based interventions have also proved helpful in reducing sexual risk-taking
behaviour (Guse and others, 2012). Such interventions are particularly successful
for young people, given that they search for sexual health information online
more frequently than for other health topics (Buhi and others, 2009), and more
frequently than their older counterparts (Fox, 2006).

Research report23
The digital patient: transforming primary care?

1

2

3

4

5

Overall, the most promising preventative interventions require effective targeting
and professional recommendation.
It should be noted that there is also the potential to negatively impact on
health outcomes. Evidence shows that Google searches often return inaccurate
diagnostic results (Black, 2008) and there is a risk that patients may follow
harmful advice.

Key lessons for using online sources of health information and
advice, targeted interventions and peer support
• Professionals should actively recommend online patient networks and
trusted sources of information. Given the positive results online patient
networks and accurate online advice can have, there may be a role for
professionals in actively signposting patients to appropriate websites.
• User-centred design should be the norm. Sixty per cent of England’s
working-age population find health materials containing both text and
numbers too complex (see Rowland and others, 2014). NHS Choices is
overwhelming for some (Tinder Foundation, 2015a). Given the large number
of people who struggle to use online tools, they should be accessible in a range
of formats – including visual images and diagrams where possible. Where this
is not prioritised, online information may be misunderstood, cause anxiety
and drive people to the health care system unnecessarily.
• Target patients effectively. It is important that online preventative
interventions are well targeted and exploit ‘teachable moments’ – for example,
actively offer preventative sexual health advice when people are searching for
sexual health information (see Bailey and others, 2011). Interviewees suggested
there may be learning from advertising and the retail sector to actively target
patients when they are most receptive.
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Online appointment booking and other
transactional services
This dimension of patient-facing technology has seen significant effort and input
from both policy-makers and providers. In primary care, digital channels allow
patients to book appointments and order repeat prescriptions online, usually
through their GP practice’s website. Practices have been contractually obliged to
offer patients these services since April 2015. Historically, email and other webbased messaging services have also been used to facilitate transactional services, as
well as professionally led triage.
The government plans to go further, and transform NHS Choices into ‘nhs.uk’
– a central website allowing patients to register with a GP, book appointments
and order prescriptions online (among other things) (National Information
Board, 2015).
The NHS e-referral service (formerly ‘Choose and Book’) enables patients to
book some secondary care services online. Patients can book while they are
with their GP at the time of referral or at their own convenience online or over
the telephone. Figures for August 2016 show that around half of all outpatient
referrals were made using the e-referral service (NHS Digital, 2016), but it is
not clear whether they were initiated by a GP during a consultation or by a
patient at home.
The government plans to enable all patients to book and manage their secondary
care appointments online (following a GP referral), receive digital appointment
reminders and receive digital status updates on Accident & Emergency (A&E)
waiting times (see National Information Board, 2015).
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Online appointment booking – a case study
We spoke to three primary care organisations about their approach to triaging
patients and offering online appointments: one that makes all appointments
available online, one that restricts online appointments and one that only offers a
call-back service online.

The experience of AT Medics: an online model (with non-digital options)

AT Medics is a multi-practice organisation consisting of 30 sites in London. It
serves 200,000 patients, employs 400 members of staff and has six GP directors.
AT Medics makes 100 per cent of its appointments available to book online, as
well as via the telephone and in person. It found that this approach was easier
to audit than making only a proportion available online; it does not require
continuous monitoring of available appointments via different channels, and
swapping how particular appointments can be booked during the day.
At present, around 20 per cent of appointments are booked online, which is
significantly higher than national uptake. A senior manager felt that once 50
per cent of all appointments are booked online, they may need to reduce the
proportion available for online booking to avoid disadvantaging patients who are
not online.
The organisation has put measures in place to continuously encourage patients to
use digital tools. Following the ‘Make Every Contact Count’ (MECC) philosophy,
receptionists and health care professionals remind patients of online tools
whenever they contact the practice. Three practices have digital tablets in waiting
rooms and receptionists demonstrate to patients how they can book appointments
or order repeat prescriptions online. This has been particularly successful
in communities where English is not the primary language, especially when
supported by employees who speak the patient’s preferred language.
One challenge is the need to balance actively directing patients to online
channels with patient choice. AT Medics has left all of its channels open. In the
future, as patients become more aware of online services, the organisation would
like to work with technology suppliers to support firmer online redirection and
triage, while maintaining patients’ right to choose.
Impact
The organisation has seen a positive impact of digital services on patient
experience. Internal patient surveys show that a significant proportion of patients
prefer booking appointments online over other means – with online booking being
the preferred method of arranging an appointment for over half of registered
patients at some sites.
The organisation has not systematically measured whether demand for
appointments has increased as a result of these services, but a GP director did not
feel this was the case.
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The experience of Peverell Park Surgery: a hybrid model

Peverell Park Surgery is a GP practice located in Plymouth on the south coast of
Devon. It serves 14,600 patients, 40 per cent of whom are students who attend
a branch site of the surgery at the University of Plymouth. Across both sites, it
employs 45 members of staff, including 10 GPs and two nurse practitioners. The
organisation has used an online appointment booking system since early 2015.
Around 60 per cent of all appointments are available to book online, although
patients are only offered slots three days hence and beyond. Same-day
appointments cannot be booked online except during very quiet periods.
The practice decided to introduce the three-day lag after a year of testing its
triage and booking systems. Careful monitoring and evaluation found that about
half of the appointments were booked by patients who did not need a same-day
appointment. On the other hand, acutely unwell patients would occasionally
book appointments online instead of allowing the duty doctor to arrange urgent
care. The lag has reduced inappropriate use of the system and helped to secure
professional buy-in.
The main challenge for the practice has been getting the right balance between
the availability of timely routine appointments and meeting same-day demand for
acutely unwell patients. To address this, the practice employs a telephone triage
system staffed by a duty doctor.
While the practice has no data on the proportion of patients who book
appointments online, it does know that 25 per cent of adults on its registered list
have live online access – which means that they have logged on to the system at
least once within the past three months.
To increase awareness of online services, the practice has created an easy-touse guide and gives this to every new patient. It also offers face-to-face training
sessions to local nursing home staff in the area on how to access online services.
Impact
Patient feedback on online appointment booking and the practice overall has
been positive – with overall patient satisfaction rates of over 90 per cent.
GPs at the practice have reported anecdotally that patients who book online are more
likely to attend their appointments, although there are no systematic data on this.
The practice has not seen any increase in overall demand for appointments since
introducing online appointment booking, but this is being monitored. Furthermore,
to date, it has not impacted on administrative efficiency.
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The experience of St Levan Surgery: a GP access model

Like Peverell Park Surgery, St Levan Surgery is located in Plymouth but serves
7,000 patients in an area with considerably higher levels of deprivation. It
employs 23 people, including five GP partners, three practice nurses, a clinical
practitioner and a pharmacist. The practice employs a ‘GP Access’ system,
and has done for the past eight years. This means that when a patient contacts
the surgery to book an appointment, they receive a telephone call from a GP
– usually within two hours. Either issues are resolved over the telephone or an
appointment is made for a consultation, often for later the same day.
The practice only offers the option for patients to book a GP call-back online,
and they are not able to select the time of the telephone call. For the managing
partner, online appointment booking is not considered an overly useful tool, given
the GP Access model they have in place.
Receptionists receive training to signpost patients to other services, and the
practice is considering re-introducing algorithms to help with this.
The practice does not actively encourage online appointment booking, favouring
the GP Access system. However, it accepts that patients being able to book their
appointments online may reduce pressure on reception.

Impact

For the managing partner at the surgery, the GP Access system is essential to
ensure a sustainable service. Ultimately, the practice believes that clinically led
telephone or in-person triage is the only way to ensure that patients do not have
a GP appointment when they do not need one. This may be more significant for
St Levan Surgery than others, given the high level of deprivation in the local area,
and the volume of patients with health needs.
St Levan Surgery has not formally evaluated the impact of the GP Access system.
But where this system has been used elsewhere, impacts have included reduced
emergency admissions, reduced out-of-hours presentations and increased weekly
patient contacts (see Ware and Mawby, 2015).
The benefits and challenges of online appointment booking

Benefits

Challenges

•

Improves patient choice and
experience

•

Encouraging uptake

•

May reduce DNAs (did not attend)

•

Establishing the proportion of
appointments to make available
and aligning with triage systems

•

Balancing effective triage with
patient choice
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Evidence of impact
Managing demand on professional time
Many interviewees felt that online transactional services would improve
administrative efficiencies, particularly for reception staff. There is no concrete
evidence of this to date, although some evidence suggests that email can be
used for appointment booking, prescription ordering, managing patients’
administrative concerns and answering non-urgent medical questions, without
adverse time implications (Hanna and others, 2012; Neville and others, 2004).
Some professionals are concerned that direct patient access to appointments,
without any form of triage, will inflate demand. In most places, the uptake of
online appointment booking is too low to have any discernible effect. This should
be monitored as uptake increases. In the longer term, there are opportunities
to make online booking services more flexible by combining them with
sophisticated triage services to determine the length of the appointment needed.
This has the potential to improve time management.
Patient experience
The ability to book appointments and order repeat prescriptions online can
increase convenience for patients.
A Patient Online programme survey of 196 people found that 78 per cent had
booked appointments online and 76 per cent found it easy to do so. It also
found that around half thought that booking appointments online helped them
to remember when their appointment was and 57 per cent said that it provided
them with more choices of times and dates (see Wyatt and others, 2015).
Similarly, a survey of 150 patients found that 35 had used email to order a repeat
prescription and all had a positive experience. Participants consistently welcomed
the ability to order a repeat prescription online rather than over the telephone
(Neville and others, 2004).
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Key lessons for providing online appointment booking and other
transactional services
• Many patients will need encouragement and support. While recent figures
show that 8.5 million patients have signed up to book appointments online
in primary care (NHS England, 2016c), the GP Patient Survey found that
only 10.5 per cent of patients had ordered a repeat prescription online in the
previous six months, and only 7 per cent had booked an appointment online
(Ipsos MORI, 2016). Uptake of the NHS e-referral service for secondary care
is much higher, but given the low uptake of these services in primary care,
this probably reflects usage by GPs rather than patients. Organisations can
encourage uptake by:
–– demonstrating how to book online – AT Medics uses digital tablets to
educate patients, tailoring support to their preferred language where
possible
–– reminding patients of online channels every time they contact the surgery
–– providing easy-to-read guides on online services
–– highlighting the benefits
–– ensuring that the technology is easy to use – including by simplifying
complex login procedures where possible.
• Services need thorough testing and auditing. Establishing how many
appointments should be available online, and how they interface with other
triage systems, can be difficult. It is important to ensure that timely routine
appointments are available while balancing same-day demand; appointments
are used appropriately; and those who use digital channels are not at an unfair
advantage. As per our case study sites, professionals may benefit from testing
different configurations and monitoring use.
• Ideally, combine with sophisticated self-triage. Online booking systems
usually restrict patients to booking appointments of a pre-specified length.
In the longer term, combining online appointment booking with online
self-triage systems provides the opportunity to make them more dynamic –
allowing appointments to be booked for the right length of time depending on
patient need.
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Remote consultations
Consultations via video, email and telephone allow patients to contact their
health care team from their own home. While video is exclusively used for
consultations, email is also used for dealing with patients’ administrative
and non-medical queries, allowing patients to order repeat prescriptions and
book appointments and triage (see ‘Online appointment booking and other
transactional services’ on p. 25).
Remote consultations are a cornerstone of NHS England’s digital vision. A multiyear investment of £45 million is intended to increase uptake (NHS England,
2016a). They are increasingly offered by GP practices, although uptake remains low.
Private organisations are also emerging that allow patients to connect with a
health care professional on demand via mobile video technology. They charge a
fee, which can be paid through private medical insurance, through an employer
or directly by the consumer. There are also a few examples of these services being
commissioned by clinical commissioning groups.
Video consultations – a case study
Relatively few GP practices in the UK offer video consultations to patients. And
those that do have had mixed experiences. But Moss Side Health Centre in
Manchester has offered Skype consultations to its patients for over three years.

Skype consultations at Moss Side Health Centre, Manchester

Moss Side Health Centre is a single practice in inner-city Manchester. It employs
six GPs, one nurse, two practice pharmacists, a practice manager and an
administrative team. The practice used Skype for the first time in January 2013 –
which was suggested by a patient. The patient had difficulty accessing the surgery
due to back pain and suggested a Skype call instead. Both the patient and the
doctor realised the benefits immediately.

“It was brilliant, I could see him, I could see what kind of movements
he could do and as a consequence I was able to give him better
advice… and it also saved me a home visit as I was able to make a
good assessment, which I felt comfortable with.” (Dr Sirfraz Hussain)
After this initial success, Dr Sirfraz Hussain sought to offer Skype consultations to
all patients as an alternative to face-to-face appointments. This took approximately
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six months. He had to convince the partners who had concerns about the safety
of using Skype – particularly in relation to privacy and data security. A review by
the Quality, Innovation, Productivity and Prevention (QIPP) programme assured the
partners and the local clinical commissioning group’s information technology lead
that it was safe, with a few caveats – including that doctors should always initiate
the video consultation. Without this review, video consultations would not have
got off the ground.
The practice also consulted medico-legal professionals, who advised that as long
as Skype is part of a wider service offer alongside face-to-face appointments and
telephone calls, it can be offered as an alternative access channel.
The practice promoted the service via posters in the waiting room and in a
message that patients heard when they were put on hold while contacting the
practice via telephone. GPs also tell patients during consultations that Skype is
available – particularly for follow-up appointments or medication reviews.
From the outset, the use of Skype at the practice has been driven by one
dedicated individual, and relied on an investment of personal time.
Impact
When Skype consultations were initially introduced in 2013, they were received
very positively by patients, who reported high levels of satisfaction. They were
used by approximately 10 to 15 per cent of registered patients (which at the time
totalled 6–7,000). But since then, the practice has put significant investment into
improving patient access generally. It now offers a walk-in clinic between 8.30am
and 9.30am – guaranteeing access to a GP.
As a result, the number of patients using Skype has declined to around 5 per
cent of registered patients – which translates to one to two Skype appointments a
week. As a result, the practice has concluded that the gold standard for patients is
a face-to-face appointment when it comes to clinical assessment.
The practice has found that Skype consultations are of most benefit to particular
patient groups with additional needs – for example, those with mobility problems
who are unable to access the practice and parents of autistic children who find
that taking their child to the practice to see a GP can be very distressing.
Skype also works well for those who are not in the local area – such as students
who have gone home outside of term time but are receiving ongoing care –
particularly as Skype is free to use.
When Skype consultations were first introduced, they increased demand. The
same number of face-to-face appointments was being provided on top of a
growing number of Skype consultations. Now there is greater access to face-
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to-face appointments, the vast majority of patients choose them; and uptake of
Skype is too low to have a noticeable impact on demand. Part of this may be to
do with the demography of the area, given that it is relatively deprived and has a
high unemployment rate.
However, GPs do feel that Skype and e-consultations have helped the practice
to manage its workload better, due to the flexibility and choice in how to consult
with the patient.
The benefits and challenges of video consultations

Benefits

Challenges

•

Improves clinical
assessment compared
with the telephone

•

Low uptake – although viewed as another
tool to offer patients greater choice

•

Improves patient
experience and choice

•

Can increase demand initially

•

Flexibility in managing
workload

•

Implementation relies on one individual's
vision and personal time – with rising
workload and increasing time pressure, this
is less likely to happen in future

•

May require external assessment for remote
consultations to be considered for use

Evidence of impact
Managing demand on professional time
Remote consultations have variously been found to increase workload, increase
workload temporarily and decrease workload (see Mold and de Lusignan, 2015)
– although remote consultations are usually quicker than face-to-face visits
(Caffery and Smith, 2010).
Much depends on the context, the type of patient and the problem they need to
address. Effective triage systems that make sure that remote consultations are only
offered to patients most likely to benefit are essential.
Patient experience
Email and secure messaging improve communication with professionals,
save patients’ time and increase overall satisfaction. Patients often feel more
comfortable to ask questions and welcome the ability to save the clinician’s
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message and return to it at a later time (Ye and others, 2010; see also Car and
Sheikh, 2004; Mold and de Lusignan, 2015). Patient satisfaction tends to
improve when professionals respond to their queries quickly (Mold and de
Lusignan, 2015).
Video consultations are generally well received. They can offer improved
convenience and flexibility (Fatehi and others, 2015; Johnston and others, 2000),
although they tend to be most valued by those who struggle to access care in
person. A study in the United States of newly injured spinal cord patients found
that they had improved quality of life one year after hospital discharge when
using video and telephone consultations, compared with those not using them
(Phillips and others, 2001). But the low uptake of video consultations has led
many to believe that patients prefer face-to-face consultations.
Health outcomes
Evidence on the clinical outcomes of remote consultations is generally
inconclusive due to low-quality evidence (Atherton and others, 2012). A review
of the clinical use of Skype found no hard evidence in favour of it or against it
(Armfield and others, 2012), although in some cases professionals may be better
able to make clinical assessments when face to face (Fatehi and others, 2013).

Key lessons for using remote consultations
• Ensure that the technology meets the users’ needs. At present, bespoke
clinical video conferencing technology can be cumbersome and difficult to
use. Things like removing the need for patients to download specific software
could help with this. Professionals may wish to experiment with mainstream
technology such as Skype. Another option is to work with private providers
offering video consultations, as several companies have developed secure,
intuitive apps for this purpose. This is already happening in places.
• Target those most likely to benefit in the short term. Uptake of remote (and
particularly video) consultations is low. Studies in the United States have found
that patients place relatively little value on online communication (see Mold
and others, 2015). Professionals are also often resistant, as many believe that
face-to-face consultations are crucial for good-quality care and job satisfaction
(Hanna and others, 2012). But there are segments of the patient population
that stand to benefit significantly, such as those with access issues. It may be
most effective to target these patients using sound triage processes alongside
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strong communication strategies to increase patient awareness. This should
limit increased demand and help professionals to realise the real benefits.
However, if NHS services begin to offer on-demand video consultations as
organisations have done in the private sector, or video consultations are offered
as part of an out-of-hours service, they are likely to appeal to a wider patient
population.
• Reassure patients and professionals about information governance. Many
professionals have legal concerns about the confidentiality and security of patient
information in emails – although some evidence suggests that patients are willing
to trade off concerns about privacy and security for ease of access (see Mold and
de Lusignan, 2015). Communicating robust information governance mechanisms
to patients and professionals can help to alleviate concerns. Where new
technology such as Skype is used, the Health & Social Care Information Centre
(2013) (now NHS Digital) recommends carrying out a risk assessment first.

Online access to records and care plans
In primary care, GPs have been required to give patients online access to detailed
coded information held in their patient records since 31 March 2016. This includes
diagnoses, medications and treatments, immunisations and test results – but not
free text entered by clinicians. The technology is now available to allow patients to
see information in their record beyond primary care and is slowly being rolled out.
Personal health records – that is, records owned by the patient rather than a health
care organisation – are becoming increasingly common and have the potential
to transform the patient experience. They mean that patients can share their
health data with all health providers delivering their care, facilitating seamless care
provision across community, primary, secondary and tertiary care. Patients are
also able to add in their own data from wearables and apps as well as record their
symptoms. In many cases they can also be used to contact the health care team.
Official figures reveal that over 95 per cent of GP practices are now set up to offer
online access to detailed GP records (NHS England, 2016c). This means that
over 55 million patients should be able to access their records, although frequent
use is only likely to appeal to those in poor health or with long-term conditions
(see Bhavnani and others, 2011; Wyatt and others, 2015). A recent survey found
just 0.6 per cent of respondents had accessed their medical record online in the
previous six months (Ipsos MORI, 2016).
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Patient access to records – a case study
As already noted, every practice in the country is contractually obliged to give
patients access to their full coded record. This does not, however, include any free
text entered by clinicians or letters from other health care organisations. Haughton
Thornley Medical Centres, though, offers patients full electronic health record
access – and has done since 2004.

Online record access at Haughton Thornley Medical Centres, Manchester

Haughton Thornley Medical Centres (HTMC) is made up of two GP practices in
Manchester. Serving nearly 12,000 patients, it employs three full-time GPs, five
part-time GPs, four nurses and a team of support staff. Around half of registered
patients have access to their record at the practice.
HTMC has put several processes in place to support patients to use and
understand their records.
First, professionals are encouraged to offer online access to patients in a
consultation. This takes approximately two minutes per patient and has helped to
increase uptake.
Second, patients are asked to complete an online questionnaire1 that the
organisation developed in-house. It asks questions such as ‘what do you do
if you read upsetting information and you cannot speak to your doctor/nurse
immediately?’. The idea is to ensure that patients know what to do if they see
third-party information, or a test result, that worries them. The questionnaire is
available for patients to complete online at any time, although in reality the vast
majority of patients complete the questionnaire with a clinician. This takes more
clinician time, but helps with shared decision-making and educating patients on
how to overcome concerns. If patients give a concerning answer, the clinician is
then able to educate them on the right thing to do and alternative sources of care
such as NHS 111.
Third, when introducing patients to online record access, clinicians signpost
patients to a number of educational resources to help them understand the
information. These include Lab Tests Online for help interpreting test results, and
other resources that help patients put their condition in context. The HTMC website
also has a wide range of self-care resources and links to other websites, which is
considered critical for success.
Finally, trained reception staff check the patient’s completed questionnaire and
their record to ensure that they are suitable to share. Complex patients are
referred to GPs for final approval. In general, HTMC’s approach is to educate
patients on how to handle third-party information or results that concern them
rather than restrict access.
1. The full questionnaire can be accessed at: https://www.surveymonkey.com/r/
recordsaccess?sm=ACfewxF69rGGgBGFfbeArFqITcpi1h3HjHEXARehyao%3d
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That said, HTMC has had to face very difficult decisions about when record
access should be granted. GPs have overcome these difficulties by having open
conversations with patients, and in some cases other service providers, to take a
decision on whether record access is in the patient’s best interests. Of course, this
takes additional time, and could raise new issues. Where record access has been
denied, it has generally been for patients under secondary care mental health
services, where record access may cause harm.
To date, HTMC has not had any problems with patients seeing their records.
Where patients have identified mistakes or inaccuracies, they have been resolved
with GPs and resulted in more accurate records.
HTMC has invested significant time and resource in making full record access
viable. Much of the initial work was done in the evenings or at weekends by
dedicated individuals with a stake in the business. This approach is perhaps less
feasible for salaried GPs.
HTMC monitors who signs up for record access, enabling it to reach out
to unengaged groups. Recently, its patient participation group worked in
collaboration with Hyde Community Action – an organisation to help people
improve their health and wellbeing through education – to provide a course for
the local female Bangladeshi community. Six months after the course, over 92
per cent of the women reported increased confidence in their ability to speak
everyday English and to use online services for their health and health care.
Impact
Online access at HTMC has not been formally evaluated. However, anecdotal
evidence suggests that there is a range of positive impacts for both clinicians and
patients.
One of the most positive impacts is changing the nature of the relationship
between patients and clinicians to an equal partnership, supporting patients to
self-manage. It has improved the quality of consultations, allowing patients to
prepare in advance.
Patient access to records also enables data sharing across settings and services.
Patients can choose to show their medical record to anyone dealing with their
care – from care home staff to social workers – avoiding the ongoing challenges
around interoperability and information governance caused by organisational
data sharing.
There are also significant benefits for patient experience. HTMC has collected a
range of patient testimonials – for example:
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“During a [secondary care health assessment] the health worker
asked my wife for a list of her current medication. We did not have
this information with us. However, I was able to use the hospital
computer, and bring up my wife’s repeat prescription. The health
worker was quite amazed that this could be done [and] she was
able to print off the medication list.” (Patient testimonial)
However, a combination of meeting previously unmet need and the
administrative burden caused by granting record access according to HTMC
governance procedures means that the record access has not reduced demand
on professional time.
The benefits and challenges of online access to records and care plans

Benefits

Challenges

•

Empowers patients to selfmanage

•

•

Changes nature of the
•
relationship between patient
and GP to one of partnership

•

Data sharing across multiple
settings

•

Improves patient experience

Takes significant time and effort to
implement meaningfully (encouraging
use with sound governance processes)
Needs additional effort for professional
and patient buy-in

Evidence of impact
Patient engagement

“I think every patient should really have the right to at least access their
record… That’s the only way that we can ensure that health is being
managed correctly, by individual control and responsibility.”
(Mindy Daeschner, Non-executive Director, psHEALTH and Managing
Partner, Daeschner Consulting)
Online access to medical records and care plans is one of the most effective ways
to engage patients. Evidence shows that it can improve patient understanding,
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confidence, communication, adherence to lifestyle advice and a sense of patient
involvement in their own care (Bhavnani and others, 2011; Fonda and others,
2010; Hess and others, 2007). Some evidence also shows that patients using
online records are better at keeping practice appointments and updating records
(Tobacman and others, 2004). Professionals too have found that it facilitates
shared decision-making (Pagliari and others, 2012).
Record access is often used to check past activity – so patients can understand their
condition better, and prepare for future consultations. This often involves using
the record as a starting point to search for further information online, leading to
more productive health care consultations (Briones, 2015; Shah and others, 2015).
Similarly, online access to care plans means that patients can refer to selfmanagement information when they need it – an important benefit given that
only 5.4 per cent of people with a long-term condition have a written care plan
(NHS England, undated). Users of VitruCare, a self-help platform that provides
access to care plans as well as self-help strategies, report very positive results:

“An 81-year-old lady… decided that she just wanted to do exercise –
because VitruCare [took]… all of her information and presented it back
to her… to say if you concentrated on your exercise, you would have
the greatest impact on your particular long-term conditions… . Without
any additional medication intervention, she managed to improve her
all-round [health]…” (Professor Shahid Ali, GP and Professor of Digital
Health, University of Salford)
Managing demand on professional time
While patients benefit from online access to records, published evidence on
demand for professional time is inconclusive. Some have suggested that granting
patients direct access to test results and other medical information reduces the need
for telephone calls to the practice or unnecessary consultations (see Fisher, 2013).
But one large two-year study found that online access to records and clinicians via
email increased GP visits, telephone encounters, A&E visits and hospitalisations
(Palen and others, 2012). What is more, our case study on HTMC’s experience
of giving patients full record access suggests that a significant time and resource
investment is needed to ensure that appropriate governance processes are in place.
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Patient experience
Evidence shows that patient access to medical records is highly valued, leading
to improved satisfaction and perceived savings in time and money (through
savings on transport costs and telephone calls) (Fisher, 2013; Shah and others,
2015). A recent systematic review found that patients were more satisfied with
the automatic communication of test results and with online information about
their treatment or condition compared with those who accessed this information
in person or by telephone (Mold and others, 2015). Access to records can also
help patients to self-manage and keep everyone involved in their care informed.
Increasingly, the records are being developed as part of integrated digital records
between primary and secondary care, facilitating joined-up care. This is also a
benefit of personal health records such as Patients Know Best.

“[A patient told me]: ‘The GP called me in a panic saying get yourself to
A&E, it’s four o’clock in the afternoon, your results have come back and
they’re bad’, and I said, ‘What’s the problem?’ and he said… ‘Just get
to A&E and wait’. So I wait for three hours in A&E and only after that did
they tell me your haemoglobin is low and I wish the GP had told me
that because I know my haemoglobin is low because I have leukaemia,
but my oncologist told me to worry when it’s really low and [he told me
the specific number]. The GP doesn’t know that.” (Dr Mohammad AlUbaydli, founder and Chief Executive Officer, Patients Know Best)

Health outcomes
Online record access can improve patient safety by allowing patients to identify
errors in their medical records (Bhavnani and others, 2011; Delbanco and
others, 2012; Schnipper and others, 2012). In one study, patients given access
to their medication list online corrected more than twice as many medication
discrepancies with potential for severe harm than those without online access
(Schnipper and others, 2012).
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Key lessons for granting patients online access to their records
• Appropriate governance is needed. Giving vulnerable patients access to their
records has the potential to cause unnecessary harm. Some professionals are
also concerned about the potential of others to exploit vulnerable patients,
and the subsequent negative impact this could have on patients’ willingness to
disclose information (Mold and de Lusignan, 2015). In addition, making free
text in records available may mean that third-party data are shared. There are a
number of things that organisations can do to mitigate against these risks:
–– review all records to check for potentially harmful information and talk
to the patient about their history
–– restrict and/or redact information where necessary – to make
this manageable, the Patient Online roadmap suggests restricting
retrospective access, with free text and consultation notes only available
to view after an agreed date (Rafi and others, 2013)
–– retain the capacity to switch off record access at any time and be aware
of patients who may require this (for example, those with challenging
family circumstances at risk of exploitation).
Despite this potential for harm, no studies indicate that harm or privacy breech
has occurred through patient record access (see Mold and de Lusignan, 2015).
• Patients will need support with record interpretation. Many professionals
are concerned about the inability of patients to interpret clinical information
correctly without a professional on hand. One way to address this is to
signpost patients to appropriate resources to interpret test results – for
example, Lab Tests Online. Educating patients about alternative sources
of care and the best time to view their record – that is, when a health care
professional is easily contactable – may also help.
• A new business model is needed. Granting record access (particularly
where patients can read free text) can require significant time and resource,
as demonstrated by our case study. A new business model is required to
support this, given the current constraints on the workforce. To gain the full
benefits, professionals need to use the record to support self-care and patient
empowerment (also see Mold and de Lusignan, 2015).
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• Organisations need robust evidence on demand. Online records have the
potential to increase demand – not only in primary care but also in secondary
care and emergency services. Health care organisations need more robust
research on why this is and how to manage it effectively.
• Encourage uptake. The same strategies for encouraging the uptake of online
appointment booking and other transactional services can be applied here
(see p. 30).

Apps
Smartphone apps are increasingly being used to help people manage their
health and wellbeing. There are over 165,000 health apps for download (Aitken
and Lyle, 2015), covering all of the areas set out above – from making an
appointment online to having a video consultation and beyond (see Table 1). In
that sense, all of the impacts set out above also apply here.
But there are also a number of apps specifically designed to help patients stay
well. Consumer apps targeting wellness (including those related to fitness,
lifestyle, stress, diet and nutrition) comprise two-thirds of all health apps. Disease
and treatment management apps comprise approximately a quarter, with only a
small share specific to a particular disease (Aitken and Lyle, 2015).
In 2012, NHS Choices launched a health apps library, although it was
withdrawn in 2015 following the realisation that many of the approved apps
sent unencrypted data (see Huckvale and others, 2015). There are plans to
launch another apps library in 2017 alongside an innovation and technology
tariff. The tariff will provide automatic reimbursement when an approved
medtech innovation (including an app) is used – removing the need for local
price negotiations. ‘Approved apps’ will need to complete a four-stage evaluation
process, as follows.
Stage one: Self-assessment against a set of questions around quality dimensions
such as safety, privacy, data sharing, accessibility and interoperability. If the app is
identified as ‘high risk’ or is classified as a medical device, it will need to go through
other regulatory procedures (for example, gain a Conformité Européene (CE) mark).
Stage two: Community evaluation through an engaged group of professionals,
commissioners or end-users, giving opinions on usability, functionality and any
early stories around impact.
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Stage three: Preparing a benefit case for a robust evaluation of evidence to
support the app’s claims.
Stage four: Independent impact evaluation by an NHS body.
Very few apps are expected to complete all stages and those that do represent a very
small percentage of available apps on the market. But it is hoped that passing any
stage will be a positive indicator for commissioners (see Monitor Deloitte, 2016).
Table 1: An overview of the app landscape

Actions or services
supported by apps

Example of an app providing this

Supporting behaviour change
through rewards

'Wellcoin' is a new health currency that rewards consumers for healthy
behaviours. Users earn points for exercise, eating healthily and even
making sure their children eat healthily. Activity is verified in a number
of ways - e.g. through activity trackers or photographs. Wellcoins can be
exchanged for goods and services (currently limited toNew England and
New York).

Enabling communication with
others

The 'Now GP' app allows users to video-conference with a GP on demand
(see Now GP box above). Similar apps include Push Doctor and Babylon
Health.

Providing guidance based on
information entered by user

'My Cancer Manager' helps cancer patients to track and manage their
stress levels. It asks patients to rate how they experience e.g. exercise,
family, dealing with financial issues and then provides resources with
advice and tips on how to improve their stress levels and wellbeing. It also
serves as a 'mood diary' that can be shared with clinicians.

Recording, tracking and
summarising health information

'Glooko' allows users to sync their diabetes devices (e.g. glucose monitors)
with their mobile. They can then add lifestyle context, tracking nutritional
intake via Glooko's large food database, insulin intake and exercise
activity (syncing with fitness trackers such as Fitbit or Jawbone).

Reminders or alerts

'Medisafe Meds and Pill' reminder allows patients to enter the medication
they are taking; how often they need to take it; and how many they have
left, to receive reminders for every dose.

Providing support through social
networks

'7 Cups of Tea’ connects users with mental health needs to a network of
trained, active volunteer listeners. Users can also talk to a trained therapist
and connect with a community via group support rooms.

One-off transactions

'My GP' is an app that simplifies the GP registration process, allows
patients to book and cancel appointments, receive medication reminders,
and permits access to self-care tools.

Providing educational information

'Micromedix' is a pharmaceutical reference app. Users can search the
name of a drug to find out how it should be taken and any side effects.
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There are also new plans in England to allow data from approved health apps to
feed directly into personal records – allowing professionals to draw on patientgenerated data during consultations.

Evidence of impact
Patient engagement
There is an emerging body of evidence that apps can have a positive impact
on diet monitoring (DiFilippo and others, 2015); physical activity (Casey and
others, 2014); adherence to medication (Dicianno and others, 2016; Choi and
others, 2015); and chronic condition management – particularly for multiple
sclerosis, Parkinson’s disease and cardiovascular disease (see Aitken and Lyle,
2015). One study found that an app for tracking daily COPD symptoms
facilitated early intervention and timely treatment – although it did rely on
professional monitoring (Smith and others, 2016).
NHS leaders hope that these benefits will be significant enough to reduce the
NHS deficit. Simon Stevens, Chief Executive of NHS England, recently said:

“We have health apps being used for the million patients with COPD,
90 per cent of whom struggle to administer their treatments. So when
we talk about the £22 billion savings and we talk about demand
management… it is things like atrial fibrillation and COPD”.
(Stevens, 2016)
But the efficacy of most apps is unknown. We need more robust evidence on
what works and in which contexts. Studies that compare several apps to identify
which components are effective may help.

Key lessons for using health apps
• Patient safety will need to be assured. The efficacy of the majority of apps
is unknown and some are inaccurate (see, for example, Bierbrier and others,
2014; Firth and Torous, 2015). Even apps that are certified as clinically
effective do not always subscribe to sound data protection procedures
(see Huckvale and others, 2015). As noted above, if professionals are to
actively recommend apps, plans for NHS app accreditation are welcome.
Accompanying this with strong communication that patients use unaccredited
apps at their own risk may also help to protect patients from harmful apps.
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• Patients will need support. Where apps are prescribed, estimates suggest
patient engagement post 30 days is 10 per cent higher – and over 30 per
cent higher for fitness apps (Aitken and Lyle, 2015). Therefore, professional
recommendation and encouragement, alongside use of patient-generated
data, can play an important role. The Accelerated Access Review (2016)
recommends a generic framework for prescribing apps which would help
professionals fulfil this role.
• Apps should encourage engagement. Apps that use ‘gamification’ and
established behaviour-change techniques such as prompting goal setting,
review and feedback on performance (see Michie and others, 2009) to
encourage engagement are likely to play an increasingly large role in future.
Emerging evidence suggests that gamification can have positive results,
particularly in relation to encouraging physical activity (see Allam and others,
2015) although there are few scientific studies to date.
• Complex patients will need additional support and ideally bespoke
technology. Disease-specific apps are usually developed for single conditions.
This means that if patients with multiple long-term conditions are to selfmanage with disease-specific apps (as opposed to, for example, generic
medication reminders), they are likely to need more than one – making sustained
engagement even more difficult. Developing specific technological solutions for
complex patients, alongside tailored efforts by professionals to support patients to
identify and use apps, would make the high hopes placed in self-management via
apps more viable. The innovation and technology tariff may provide incentives
for developers to focus on this market, which they have historically shied away
from. Failing that, a digital health technology catalyst that provides matched
public sector funding alongside private investment to address market failure, as
suggested in the Accelerated Access Review (2016), may be needed.
• Apps will need to be easy to use. A recent review of the usability of
commercially available apps for diabetes, depression and caregiving found
that patients struggled with data entry and felt hampered by the need to
navigate through various screens (Sarkar and others, 2016). Although patients
were enthusiastic about using apps, they found them nearly useless. Usercentred design is essential for any technology, but it is particularly pertinent
where vulnerable patients are using recommended apps to manage their
health. Where possible, these patients should be involved in the design and
development process.

Research report45
The digital patient: transforming primary care?

1

2

3

4

5

A summary
Perhaps the most positive evidence to date on health-related digital technology
comes from the impact it has on patient engagement and patient experience.
In both cases, online access to records plays a fundamental role, simultaneously
supporting self-management and improving convenience. However, concerns
remain about ensuring patient privacy, developing a business model to support
the additional time and resource that granting record access requires and the
potential to inflate demand. Online patient networks have also had very positive
results and can result in improved behavioural and clinical outcomes.
There is emerging evidence that apps are increasingly encouraging patient
engagement with diet, exercise, medication adherence and chronic disease
management. However, we need more evidence on the quality and efficacy of the
majority of apps. In addition, some evidence suggests that monitoring devices
can improve physical activity and diet – but most of this comes from short,
professional interventions. This is an area that needs further research.
The overall impact of health-related digital technology on demand and health
outcomes is not clear. In terms of demand, while there are some quick wins –
such as improving appointment attendance through text-message reminders –
there is also the potential to increase demand via remote consultations, risk-averse
triage and access to records. We need a better understanding of how demand
is affected and why. And we still do not know how the majority of these tools
impact on health outcomes.
But new (and not so new) technologies can support patients along the entire
patient pathway – transforming how they stay well, find the care they need,
interact with the health care system and manage a condition (see ‘Technology
and the health care journey’ graphic on p. 2). And apps are increasingly the
vehicle that brings these new capabilities together, providing neatly packaged,
user-friendly solutions to patients and consumers through the touch of a button.
Patients now have a whole suite of new ways to manage their health and health
care in their pocket, via their smartphone.
This has to be a good thing. The challenge for the NHS is making the best use of
digital services for those who stand to benefit the most.
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Towards an action plan
In the previous chapter, we set out the evidence on digital tools and drew out the
lessons from both the evidence and the experience of those who have used them.
But there are a number of broader, overarching themes that might be important
for both professionals and policy-makers to bear in mind to maximise the
benefits and minimise the risks of patient-facing digital tools.

Ensure patient engagement and digital uptake
One clear message from the evidence and the experience of practitioners is that
patient uptake of digital services offered by the NHS requires effort on the part of
health care professionals and other staff. At present, the uptake of official online
services is low, with the exception of NHS Choices and other sources of online
health information. When former digital champion Baroness Martha Lane Fox
was asked to find ways to increase patient usage of digital tools, she suggested the
introduction of targets for GP organisations, but targets remain a controversial
tool in encouraging change within the NHS.
The NHS differs from other industries that have had success with moving
consumers almost exclusively onto online channels – such as budget airlines –
because it cannot remove traditional channels or make them more expensive or
less convenient. This means that concerted effort is needed to increase uptake
– and policy-makers must be aware of the additional resource this requires. The
most effective initiatives include:
• actively showing patients how to use these online services – and in their first
language if they are not native English speakers
• clearly demonstrating the benefits
• when it comes on online records, explaining what the record contains,
providing resources to aid interpretation and promoting it as a tool to actively
support self-management.
The first two points may only be needed in the short term.
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Digitally skilled consumers do not automatically convert into
digitally engaged patients
There is a longstanding body of research that has aimed to understand what
factors enable those with long-term conditions to be ‘activated’ – that is, have
the knowledge, skills and confidence to manage their health and health care
(see Hibbard and others, 2005). One of the preconditions of helping patients
to become engaged with managing their own conditions is the presence of
highly skilled staff to educate and support them: it is not simply a matter of
having access to digital tools (see Hibbard, 2014). Even where patients are
engaged, peer support is likely to be needed in addition to digital tools for
those with a high disease burden. Finally, evidence shows that adherence to
apps or monitoring devices tends to deteriorate over time, but may be higher
when recommended by a professional (see Aitken and Lyle, 2015; Ledger and
McCaffery, 2014).
All of this suggests that we need organisational structures and a workforce that
can:
• actively support engagement
• identify and recommend appropriate self-management tools, including apps
• employ shared decision-making
• help patients understand data and information
• encourage sustained adherence, including by drawing on patient-generated data.
The scale of change cannot be underestimated. This may have big implications
for how primary care is staffed, and the role of GPs within that.
Employing health coaches, public health nurses, administrative staff and
volunteers to support patients to use and understand various digital tools in
community and/or general practice settings may help. A range of self-care
initiatives are already in place throughout the country (see Local Government
Association, 2016) and there are good opportunities to build on existing efforts.
A significant shift in GP behaviour is likely to take time and culture change
– particularly given how stretched the primary care workforce is. For policymakers, it may be worth considering incentives (rather than targets alone) to
support this new way of working. Additional training may also be required.
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Where patients are both engaged and digitally savvy, industry has a role
in developing new ways of maintaining enthusiasm for self-management.
Incorporating ‘gamification’ and established behaviour change techniques such
as prompting goal setting, review and feedback on performance (see Michie
and others, 2009) in apps and other patient-facing innovation may prove
increasingly important.

Reduce digital exclusion
Over 12 million people in the UK lack basic digital skills (Commons Select
Committee, 2015). This group is made up of people vulnerable to social
exclusion: 60 per cent have no qualifications, 57 per cent are over 65 years old
and 49 per cent are disabled (Tinder Foundation, 2015b). Recent figures show
that almost two-thirds of people aged over 75 and a third of 65- to 74-yearolds say they do not use the internet at all, compared with 17 per cent of 55- to
64-year-olds and 5 per cent or less of people aged under 55 (Ofcom, 2016).
There is also a relatively high ‘drop-out rate’ of internet use among the older
population (West, 2015). Reasons for older people’s disengagement from internet
use include:
• a lack of skills and knowledge of the internet
• a feeling that the internet is not useful to them
• cost
• disability
• social isolation
• a concern that the internet could take away social interactions (Olphert and
Damodaran, 2013; West, 2015).
It is often a combination of factors that leads to disengagement rather than a
single cause (Olphert and Damodaran, 2013). This means that engaging the
older population requires sophisticated, multi-pronged strategies, particularly
professional support and encouragement.
Given that people in this age group are high users of health care services,
significant and sustained effort should be made to support them to use digital
tools, regardless of their health status. As noted above, greater use of health
coaches and others will help.
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In addition, appropriate technologies and support should be available for those
with disabilities and cognitive impairments. And digital technology should always
be part of a wider service offer, improving patient choice rather than excluding
those who are not online.
At the same time, concern over widening inequalities should not act as a barrier
to developing and promoting patient-facing digital tools in general. In recent
years, digital divides have narrowed, with a rise in internet access across the
board, and this is likely to continue (Dutton and Blank, 2013).
Focusing on achieving widespread use of patient technology may play an
important role in persuading late adopters – and in creating a social movement
led by enthusiasts and volunteers.

Take a whole-system approach
This agenda needs to be considered in light of an entire health system. The
potential for transformational change comes from patients using digital tools on
every step of their health journey – such as access to their entire health record
containing secondary and community care information, apps that interface with
that record and integrated data sharing across health and social care.
To date, policy initiatives have tended to focus on primary care. But that is not
to say that innovation in secondary care is not happening, particularly where
consultants have the freedom to develop bespoke apps or specialist innovations.
Furthermore, most patients should be able to access information in their
medical record from interactions beyond primary care either now or in the very
near future.
Sustainability and Transformation Plans alongside Local Digital Roadmaps
present a very valuable opportunity to take a place-based approach to digital
tools, rather than focusing on particular sectors or services. This needs to be
supported by all those involved, including government.

Coordinate regulatory efforts
Much of this requires new regulatory approaches. At present, regulatory efforts
across national bodies do not appear to be coordinated. Some organisations are
establishing regulatory frameworks for consumer technologies, while others are
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attempting to regulate new digital providers. Taking a more joined-up approach
may reduce duplication and help produce a cohesive strategy.

Develop a strong communication strategy
The impact of the private sector and market forces mean that everything is
moving very quickly. New apps and consumer devices are being developed at
pace, often supported by strong marketing campaigns. The NHS may struggle
to keep up – and the reality is that patients will find and use whatever they
find beneficial, whether it has been officially approved or not. This means that
the NHS needs a strong communication strategy to promote accredited digital
options in the NHS and warn patients that unaccredited apps or devices are used
at their own risk.

Evaluate impact and progress
There is still a lot we do not know about the impact of many patient-facing
technologies – in part because uptake is so low. But as uptake increases, it will
be particularly important to understand the impact on professionals and service
provision more broadly, given the serious financial constraints facing the NHS.
Supporting professionals to monitor and evaluate the impact of patient-facing
tools as uptake increases will be important to fill the considerable gaps in the
existing evidence base. New innovations will also need to be tested at a local level.
Central bodies should also commission large evaluations and disseminate the
results nationally – including how to avoid common pitfalls. Here, the Accelerated
Access Review suggests Academic Health Science Networks should identify, test
and disseminate digital technologies that are showing promise locally (Accelerated
Access Review, 2016). Bodies such as the National Institute of Health Research
(NIHR) also have a role to play in commissioning evaluative research.
Nevertheless, it is important to recognise that the speed with which innovations
are entering the marketplace means that the evidence will always lag behind the
current reality.
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Conclusion
The patient technology landscape is changing rapidly. Not only are new
innovations entering the market at pace, these innovations are accompanied by
new policies, funding arrangements and business models.
Despite all the pitfalls and risks, patient-facing digital technology is one of the
brightest hopes on the NHS horizon, particularly for those with long-term
conditions. People with these conditions have long argued that traditional
services leave them with little support to manage their often-complex conditions.
Technology offers the opportunity to provide that ongoing support. And we are
already seeing positive impacts on patient engagement and self-care. For those
with more episodic needs, it offers the opportunity for rapid access to advice and
support to resolve self-limiting problems.
The evidence suggests that patients tend to use tools for self-management more
effectively when they are supported by professionals, particularly when they
have complex care needs. Services to support patient engagement and effective
self-care, such as better use of health coaches and others, are likely to improve
effective uptake in the long term, particularly in those with specific health needs.
There are also implications for more established roles in primary care.
Professionals can support this agenda by:
• promoting shared decision-making
• helping patients to understand data and information
• actively recommending and encouraging the use of digital services
• engaging with accredited consumer devices
• using the patient record to support self-care.
There may also be extended roles for administrative staff in showing patients how
to book an appointment online, for example.

Research report52
The digital patient: transforming primary care?

1

2

3

4

5

Given the resource constraints facing the health care system, policy-makers will
need to consider ways to support this at scale – including via incentives and
contractual levers to improve professional buy-in.
At the moment, we are lacking robust evidence on the impact that many
technologies will have, and in which contexts. In particular, the potential impact
on health outcomes and, to a lesser extent, demand remains somewhat unclear
for a range of technologies. While there is much we still do not know, there are
many promising areas and a number that urgently require further research. In our
view, some of the most important areas are:
• digital tools for self-triage, which are often inaccurate, but are being used at
scale. These should be prioritised for further development and testing
• online access to records, which offers important patient benefits, but can
increase demand and take significant time and investment to ensure it is
offered safely. This has not been financially resourced to date
• remote (particularly video) consultations, which hold much hope for many
but which lack evidence regarding the best ways to use them and encourage
uptake.
Finding innovative ways to evaluate new innovations in a real-world context will
help to improve the evidence base and allow commissioners and professionals to
make more informed decisions. This is essential to secure patient and professional
trust. But it is important to recognise that the speed of technological innovation
means the evidence will always lag behind the range of digital tools on the market.
The technological landscape is moving rapidly and the NHS may struggle to
keep up. Fostering effective partnerships with the private sector could help.
For example, technology used for remote consultations in NHS services is
often cumbersome and difficult to use, while private providers have developed
effective apps for video-conferencing. Rather than investing in improving existing
technologies, it may be more effective to develop partnerships that enable NHS
organisations to use private provider services.
While we have particularly focused on primary care, this agenda needs to be
considered in light of an entire health system, maximising the opportunities afforded
by the Sustainability and Transformation Plans and the Local Digital Roadmaps.
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There are a number of things central bodies can do to create the right
environment for digitally enabled patients to flourish. There were several
suggestions in the Accelerated Access Review (2016) that are relevant here and
which we support:
• Create a competitive and simple process for procuring digital products from
small and medium-sized enterprises
• Create a generic framework for prescribing apps
• Recommend how the apps should be adopted by the system and delivered to
patients
• Find innovative ways to evaluate new innovations in a real-world context to
improve the evidence base.
We also suggest the following:
• Commission work to obtain a much deeper understanding of how the public
are using digital tools, their needs and how the NHS could better meet them
• Invest in engaging patients with their health and wellbeing and the use of
digital tools to manage their health and care – including initiatives to improve
health literacy
• Support professionals to engage meaningfully with patient-facing technology
and consumer devices – for example by (in addition to the Accelerated Access
Review recommendations above) by:
–– using incentives or contractual levers to encourage greater professional
buy-in
–– providing additional training where appropriate (this may need to be
identified at a local level).
• Incentivise the development of digital services that are accessible and intuitive
for those at risk of digital exclusion and those with multiple long-term
conditions
• Coordinate regulatory efforts.
Above all, it is vital that NHS leaders and technology suppliers listen to the
experience of patients and professionals as they use digital tools. This will increase
the chances of delivering real improvements to the lives of patients and staff.

Research report54
The digital patient: transforming primary care?

Bibliography
AbuDagga A, Resnick HE and Alwan M (2010) ‘Impact of blood pressure telemonitoring on
hypertension outcomes: a literature review’, Telemedicine and e-Health 16(7), 830–8.
Accelerated Access Review (2016) Accelerated Access Review: Final report. Review of innovative
medicines and medical technologies. An independently chaired report, supported by the
Wellcome Trust. Available at: https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/564145/AAR_final_A.pdf .
Aitken M and Lyle J (2015) Patient adoption of mHealth: Use, evidence and remaining barriers to
mainstream acceptance. IMS Institute for Healthcare Informatics. www.imshealth.com/files/
web/IMSH%20Institute/Reports/Patient%20Adoption%20of%20mHealth/IIHI_Patient_
Adoption_of_mHealth.pdf .
Ali S, Coletta J and Pope R (2011) ‘QIPP and care plans for long term conditions: revisited’,
HSJ, 19 May [online]. www.hsj.co.uk/hsj-knowledge/data-tools/performance-healthcheck/
qipp-and-care-plans-forlong-term-conditions-revisited/5028822.article . Accessed 26
October 2016.
Allam A, Kostova Z, Nakamoto K, and Schulz PJ (2015) ‘The effect of social support features
and gamification on a web-based intervention for rheumatoid arthritis patients: randomized
controlled trial’, Journal of Medical Internet Research 17(1), e14.
Ambrose T, Topan R, Small M, Nightingale JM and Gabe SM (2014) ‘Electronic personal
health records for patients on home parenteral nutrition: a patient satisfaction survey’, Gut
63(1), a270.
Ammenwerth E, Woess S, Baumgartner C, Fetz B, van der Heidt A, Kastner P, Modre-Osprian
R, Welte S and Poelzl G (2015) ‘Evaluation of an integrated telemonitoring surveillance
system in patients with coronary heart disease’, Methods of Information in Medicine 54(5),
388–97.
Archer N Fevrier-Thomas U, Lokker C, McKibbon KA and Straus SE (2011) ‘Personal health
records: a scoping review’, Journal of the American Medical Informatics Association 18(4),
515–22.
Armfield NR, Bradford M and Bradford NK (2015) ‘The clinical use of Skype – for which
patients, with which problems and in which settings? A snapshot review of the literature’,
International Journal of Medical Informatics 84, 737–42.
Armfield NR, Gray LC and Smith AC (2012) ‘Clinical use of Skype: a review of the evidence
base’, Journal of Telemedicine and Telecare 18(3), 125–7.
Armstrong S (2016) Social networking for patients, BMJ 354 :i4201.
Atack L and Luke R (2012) ‘The impact of validated, online health education resources on
patient and community members’ satisfaction and health behaviour’, Health Education
Journal 71(2), 211–8.

Research report55
The digital patient: transforming primary care?

Atherton H Sawmynaden P, Sheikh A, Majeed A and Car J (2012) ‘Email for clinical
communication between patients/caregivers and healthcare professionals’, Cochrane Database
of Systematic Reviews 11. http://onlinelibrary.wiley.com/doi/10.1002/14651858.CD007978.
pub2/abstract . Accessed 26 October 2016.
Bailey J, McCarthy O, Carswell K, Murray E, Rait G, Hart G, Nazareth I, Free C, French R
and Stevenson F (2011) ‘The Sexunzipped website for sexual wellbeing for young people:
early results of a pilot online RCT’, The Journal of Sexual Medicine 8, 126.
Bardsley M, Steventon A and Doll H (2013) ‘Impact of telehealth on general practice contacts:
findings from the whole systems demonstrator cluster randomised trial’, BMC Health Services
Research 13(1), 1.
Bender JL, Yue RYK, To MJ, Deacken L and Jadad AR (2013) ‘A lot of action, but not in the
right direction: systematic review and content analysis of smartphone applications for the
prevention, detection, and management of cancer’, Journal of Medical Internet Research
15(12), e287.
Bhavnani V, Fisher B, Winfield M and Seed P (2011) ‘How patients use access to their
electronic GP record—a quantitative study’, Family Practice 28(2), 188–94.
Bierbrier R, Lo V and Wu RC (2014) ‘Evaluation of the accuracy of smartphone medical
calculation apps’, Journal of Medical Internet Research 16(2), e32.
Black P (2008) ‘The dangers of using Google as a diagnostic aid’, British Journal of Nursing
18(19), 1157.
Brandt H, Atherton H, Ziebland S, McKinstry B, Campbell JL and Salisbury C (2016) ‘Using
alternatives to face-to-face consultations: a survey of prevalence and attitudes in general
practice’, British Journal of General Practice, doi: 10.3399/bjgp16X685597.
Briones R (2015) ‘Harnessing the web: how e-health and
e-health literacy impact young adults: perceptions of online health information’, Medicine
2.0 4(2), e5.
Buhi ER, Daley EM, Fuhrmann HJ and Smith SA (2009) ‘An observational study of how young
people search for online sexual health information’, Journal of American College Health 58(2),
101–11.
Cabinet Office, The Rt Hon Lord Maude of Horsham and Government Digital Service
(2014) Government digital inclusion strategy. Policy paper. Cabinet Office. https://www.gov.
uk/government/publications/government-digital-inclusion-strategy/government-digitalinclusion-strategy . Accessed 26 October 2016.
Caffery LJ and Smith AC (2010) ‘A literature review of email-based telemedicine’, Studies in
Health Technology and Informatics 161, 20–34.
Car J, Gurol-Urganci I, de Jongh T, Vodopivec-Jamsek V and Atun R (2012) ‘Mobile phone
messaging reminders for attendance at healthcare appointments’, Cochrane Database of
Systematic Reviews 7, CD007458.
Car J and Sheikh A (2004) ‘Email consultations in health care: 1 – scope and effectiveness’,
British Medical Journal 329(7463), 435–8.

Research report56
The digital patient: transforming primary care?

Casey M, Hayes PS, Glynn F, O’Laighin G, Heaney D, Murphy AW and Glynn LG (2014)
‘Patients’ experiences of using a smartphone application to increase physical activity: the
SMART MOVE qualitative study in primary care’, The British Journal of General Practice
64(625), e500–8.
Castle-Clarke S, Kumpunen S, Machaqueiro S, Curry N and Imison C (2015) The future of
primary care: New models and digital requirements. Nuffield Trust. www.nuffieldtrust.org.uk/
documents/future-primary-care-new-models-and-digital-requirements . Accessed 26 October
2016.
Central London Clinical Commissioning Group (2014) Implementing Skype consultations in
general practice: Update report on the Cavendish Health Centre Remote Consultation Service
Pilot Project. Central London Clinical Commissioning Group. www.centrallondonccg.nhs.
uk/media/24178/CLCCG-Cavendish-Skype-pilot-interim-report.pdf .
Centre for Workforce Intelligence (2014) In-depth review of the general practitioner workforce:
Final report. Centre for Workforce Intelligence. www.cfwi.org.uk/publications/in-depthreview-of-the-gp-workforce/attachment.pdf .
Choi A, White Lovett A, Kang J, Lee K and Choi L (2015) ‘Mobile applications to improve
medication adherence: existing apps, quality of life and future directions’, Advances in
Pharmacology and Pharmacy 3(3): 64-74.
Clarke AM, Kuosmanen T and Barry MM (2015) ‘A systematic review of online youth mental
health promotion and prevention interventions’, Journal of Youth and Adolescence 44(1),
90–113.
Commons Select Committee (2016) ‘Action needed on digital skills crisis’. https://www.
parliament.uk/business/committees/committees-a-z/commons-select/science-andtechnology-committee/news-parliament-2015/digital-skills-crisis-report-published-16-17/
Cottrell E, Cox T, O’Connell P and Chambers R (2015a) ‘Patient and professional user
experiences of simple telehealth for hypertension, medication reminders and smoking
cessation: a service evaluation’, BMJ Open 5(3), e007270.
Cottrell E, Cox T, O’Connell P and Chambers R (2015b) ‘Implementation of simple telehealth
to manage hypertension in general practice: a service evaluation’, BMC Family Practice 16(1),
1.
Cottrell E, McMillan K and Chambers R (2012) ‘A cross-sectional survey and service evaluation
of simple telehealth in primary care: what do patients think?’, BMJ Open 2(6), e001392.
Coulter A and Collins A (2011) Making shared decision-making a reality: No decision about me,
without me. The King’s Fund.
Creber RMM, Maurer MS, Reading M, Hiraldo G, Hickey KT and Iribarren S (2016) ‘Review
and analysis of existing mobile phone apps to support heart failure symptom monitoring and
self-care management using the Mobile Application Rating Scale (MARS)’, JMIR mHealth
and uHealth 4(2), e74.
Cross M (2011) ‘BMA warns against letting patients have access to their electronic records’,
British Medical Journal 342, d206.

Research report57
The digital patient: transforming primary care?

Cund A, Birch-Jones JL, Kay M and Connolly P (2015) ‘Self-management: keeping it simple
with “Flo”’, Nursing: Research and Reviews 5, 49–55.
Davis F (1989) ‘Perceived usefulness, perceived ease of use, and user acceptance of information
technology’, Management Information Systems 13(3), 319–40.
Dayer L, Heldenbrand S, Anderson P, Gubbins PO and Martin BC (2013) ‘Smartphone
medication adherence apps: potential benefits to patients and providers’, Journal of the
American Pharmacists Association 53(2), 172–81.
de Lusignan S, Mold F, Sheikh A, Majeed A, Wyatt JC, Quinn T, Cavill M, Gronlund TA,
Franco C, Chauhan U and Blakey H (2014) ‘Patients’ online access to their electronic
health records and linked online services: a systematic interpretative review’, BMJ Open 4(9),
e006021.
Delbanco T, Walker J, Bell SK, Darer JD, Elmore JG, Farag N, Feldman HJ, Mejilla R, Ngo
L, Ralston JD and Ross SE (2012) ‘Inviting patients to read their doctors’ notes: a quasiexperimental study and a look ahead’, Annals of Internal Medicine 157(7), 461–70.
Department of Health (2012) Long term conditions compendium of information: Third edition.
Department of Health. https://www.gov.uk/government/uploads/system/uploads/
attachment_data/file/216528/dh_134486.pdf .
Department of Health (2013) Reference costs 2012-13, November 2013. Available at: https://
www.gov.uk/government/uploads/system/uploads/attachment_data/file/261154/nhs_
reference_costs_2012-13_acc.pdf .
Department of Health and UK Trade & Investment (2015) The UK: Your partner for digital
health solutions. Department of Health and UK Trade & Investment. https://www.gov.uk/
government/publications/the-uk-your-partner-for-digital-health-solutions/the-uk-yourpartner-for-digital-health-solutions . Accessed 26 October 2016.
Dicianno BE Fairman AD, McCue M, Parmanto B, Yih E, McCoy A, Pramana G, Daihua
XY, McClelland J, Collins DM and Brienza DM (2016) ‘Feasibility of using mobile health
to promote self-management in spina bifida,’ American Journal of Physical Medicine &
Rehabilitation 95(6), 425–37.
DiFilippo KN, Huang WH, Andrade JE, Chapman-Novakofski KM (2015) ‘The use of mobile
apps to improve nutrition outcomes: A systematic literature review’, Journal of Telemedicine
and Telecare 21(5), 243-53.
Doyle C, Lennox L and Bell D (2013) ‘A systematic review of evidence on the links between
patient experience and clinical safety and effectiveness’, BMJ Open 3(1), e001570.
Dutton WH and Blank G (2013) Cultures of the internet: The internet in Britain. Oxford
Internet Survey 2013 report. Oxford Internet Surveys. http://oxis.oii.ox.ac.uk/wp-content/
uploads/sites/43/2014/11/OxIS-2013.pdf .
Ennis L, Rose D, Denis M, Pandit N and Wykes T (2012) ‘Can’t surf, won’t surf: the digital
divide in mental health’, Journal of Mental Health 21(4), 395–403.
Escobar-Rodríguez T and Carvajal-Trujillo E (2014) ‘Online purchasing tickets for low cost
carriers: an application of the unified theory of acceptance and use of technology (UTAUT)
model’, Tourism Management 43, 70–88.

Research report58
The digital patient: transforming primary care?

Eton DT, Ramalho de Oliveira D, Egginton JS, Ridgeway JL, Odell L, May CR and Montori
VM (2012) ‘Building a measurement framework of burden of treatment in complex patients
with chronic conditions: a qualitative study’, Patient Related Outcome Measures 3, 39–49.
Fairbrother P, Pinnock H, Hanley J, McCloughan L, Sheikh A, Pagliari C and McKinstry B
(2013) ‘Exploring telemonitoring and self-management by patients with chronic obstructive
pulmonary disease: a qualitative study embedded in a randomized controlled trial’, Patient
Education and Counseling 93(3), 403–10.
Fatehi F Martin-Khan M, Smith AC, Russell AW and Gray LC (2015) ‘Patient satisfaction
with video teleconsultation in a virtual diabetes outreach clinic’, Diabetes Technology &
Therapeutics 17(1), 43–8.
Fergie G, Hunt K and Hilton S (2013) ‘What young people want from health-related online
resources: a focus group study’, Journal of Youth Studies 16(5), 579–96.
Firth J and Torous J (2015) ‘Smartphone apps for schizophrenia: a systematic review’, JMIR
mHealth and uHealth 3, 4.
Fisher B (2013) ‘Patients’ access to their electronic record: offer patients access as soon as you
can’, British Journal of General Practice 63(611), e423–5.
Fleet L and Blandford AE (2005) ‘Requirements of time management tools for outpatient
physiotherapy practice’, Health Informatics Journal 11(3), 179–99.
Fonda SJ, Kedziora RJ, Vigersky RA and Bursell SE (2010) ‘Combining iGoogle and
personal health records to create a prototype personal health application for diabetes selfmanagement’, Telemedicine and e-Health 16(4), 480–9.
Fox S (2006) Online health search 2006. Pew Internet and American Life Project. www.
pewinternet.org/files/old-media/Files/Reports/2006/PIP_Online_Health_2006.pdf.pdf .
Fox S (2013) Health and technology in the US. PewResearchCenter – Internet, Science & Tech,
www.pewinternet.org/2013/12/04/health-and-technology-in-the-u-s/ . Accessed 26 October
2016.
Free C, Phillips G, Watson L, Galli L, Felix L, Edwards P, Patel V and Haines A (2013) ‘The
effectiveness of mobile-health technologies to improve health care service delivery processes:
a systematic review and meta-analysis’, PLoS Med 10, e1001363.
Freeman KA, Duke DC and Harris MA (2013) ‘Behavioral health care for adolescents with
poorly controlled diabetes via Skype: does working alliance remain intact?’, Journal of
Diabetes Science and Technology 7(3), 727–35.
Gainsbury S (2016) Feeling the crunch: NHS finances to 2020. Nuffield Trust. www.nuffieldtrust.
org.uk/publications/feeling-crunch-nhs-finances-2020 . Accessed 26 October 2016.
Gibbons MC, Wilson RF, Samal L, Lehmann CU, Dickersin K, Lehmann HP, Aboumatar H,
Finkelstein J, Shelton E, Ritu S and Bass EB (2009) Impact of consumer health informatics
applications. Agency for Healthcare Research and Quality. www.ncbi.nlm.nih.gov/books/
NBK32638/ . Accessed 26 October 2016.

Research report59
The digital patient: transforming primary care?

Gilbody S, Littlewood E, Hewitt C, Brierley G, Tharmanathan P, Araya R, Barkham M, Bower
P, Cooper C, Gask L, Kessler D, Lester H, Lovell K, Parry G, Richards DA, Andersen P,
Brabyn S, Knowles S, Shepherd C, Tallon D and White D (2015) ‘Computerised cognitive
behaviour therapy (cCBT) as treatment for depression in primary care (REEACT trial): large
scale pragmatic randomised controlled trial’, British Medical Journal 351, h5627.
Gowen KL (2013) ‘Online mental health information seeking in young adults with mental
health challenges’, Journal of Technology in Human Services 31(2), 97–111.
Greene J, Hibbard JH, Sacks R, Overton V and Parrotta CD (2015) ‘When patient activation
levels change, health outcomes and costs change, too’, Health Affairs 34(3) 431–7.
Gregg H (2013) ‘How to further integrate patient-facing apps in healthcare (and the
top-rated apps)’, Becker’s Healthcare: Health IT and CIO Review, 1 November. www.
beckershospitalreview.com/healthcare-information-technology/how-to-further-integratepatient-facing-apps-in-healthcare-and-the-top-rated-apps.html . Accessed 26 October 2016.
Gruman JC (2011) ‘Making health information technology sing for people with chronic
conditions’, American Journal of Preventive Medicine 40(5), S238–40.
Guse K, Levine D, Martins S, Lira A, Gaarde J, Westmorland W and Gilliam M (2012)
‘Interventions using new digital media to improve adolescent sexual health: a systematic
review’, The Journal of Adolescent Health 51(6), 535–43.
Hanna L, May C and Fairhurst K (2011) ‘Non-face to face consultations and communications
in primary care: the role and perspective of general practice managers in Scotland’,
Informatics in Primary Care 19(1), 17–24.
Hanna L, May C and Fairhurst K (2012) ‘The place of information and communication
technology-mediated consultations in primary care: GPs’ perspectives’, Family Practice 29(3),
361–6.
Hasvold PE and Wootton R (2011) ‘Use of telephone and SMS reminders to improve
attendance at hospital appointments: a systematic review’, Journal of Telemedicine and Telecare
17(7), 358–64.
Health & Social Care Information Centre (2013) A brief guide to Skype remote consultations.
Health & Social Care Information Centre. http://systems.digital.nhs.uk/qipp/library/skypefs.
pdf .
Health & Social Care Information Centre (2015a) Quality and Outcomes Framework –
prevalence, achievements and exceptions report: England, 2014–15. Health & Social Care
Information Centre. http://content.digital.nhs.uk/catalogue/PUB18887 . Accessed 26
October 2016.
Health & Social Care Information Centre (2015b) Health Survey for England – 2014. Trend
tables [online]. Health & Social Care Information Centre. www.hscic.gov.uk/catalogue/
PUB19295/HSE2014-ch8-adult-alc-con-tab.xlsx . Accessed 9 September 2016.
Health & Social Care Information Centre (2016) Statistics on alcohol, England 2016. Health
& Social Care Information Centre. https://www.gov.uk/government/statistics/statistics-onalcohol-england-2016 . Accessed 26 October 2016.

Research report60
The digital patient: transforming primary care?

Hess R, Bryce CL, Paone S, Fischer G, McTigue KM, Olshansky E, Zickmund S, Fitzgerald K
and Siminerio L (2007) ‘Exploring challenges and potentials of personal health records in
diabetes self-management: implementation and initial assessment’, Telemedicine and e-Health
13(5), 509–18.
Hibbard JH (2014) Using the patient activation measure to improve outcomes and control costs.
University of Oregon. www.kingsfund.org.uk/sites/files/kf/media/Judith%20H.%20
Hibbard.pdf .
Hibbard JH, Collins PA, Mahoney E and Baker LH (2010) ‘The development and testing of a
measure assessing clinician beliefs about patient self-management’, Health Expectations 13(1),
65–72.
Hibbard JH, Mahoney ER, Stockard J and Tusler M (2005) ‘Development and testing of a short
form of the Patient Activation Measure’, Health Services Research 40(6), 1918–30.
Hipwell R (2016) ‘“What’s app doc?”: the use of mobile health apps in primary care’,
Information Daily, 14 March. www.theinformationdaily.com/content/post/whats-app-docthe-use-of-mobile-health-apps-in-primary-care . Accessed 24 October 2016.
Hirshfield S, Chiasson MA, Joseph H, Scheinmann R, Johnson WD, Remien RH, Shaw FS,
Emmons R, Yu G and Margolis AD (2012) ‘An online randomized controlled trial evaluating
HIV prevention digital media interventions for men who have sex with men’, PLOS ONE,
7(10), e46252.
Holt TA, Fletcher E, Warren F, Richards S, Salisbury C, Calitri R, Green C, Taylor R, Richards
DA, Varley A and Campbell J (2016) ‘Telephone triage systems in UK general practice:
analysis of consultation duration during the index day in a pragmatic randomised controlled
trial’, British Journal of General Practice, doi: 10.3399/bjgp16X684001.
Huckvale K, Prieto JT, Tilney M, Benghozi PJ and Car J (2015) ‘Unaddressed privacy risks in
accredited health and wellness apps: a cross-sectional systematic assessment’, BMC Medicine
13, 214.
Imison C, Castle-Clarke S, Watson R and Edwards N (2016) Delivering the benefits of
digital health care. Nuffield Trust. www.nuffieldtrust.org.uk/sites/files/nuffield/nutj4099_
healthtechreport_22.2.16_web.pdf .
Inglis SC, Clark RA, Dierckx R, Prieto-Merino D and Cleland JG (2015) Structured telephone
support or non-invasive telemonitoring for patients with heart failure. The Cochrane Library.
www.cochrane.org/CD007228/VASC_structured-telephone-support-and-non-invasivetelemonitoring-management-people-heart-failure . Accessed 26 October 2016.
In’t Veen J, Mennema B and Van Noort E (2012) ‘Online self-management in patients with
COPD or asthma: with or without the healthcare provider?’, European Respiratory Journal
40(56), 1284.
Ipsos MORI (2016) GP Patient Survey – national summary report. Ipsos MORI.
http://gp-survey-production.s3.amazonaws.com/archive/2016/January/
January+2016+National+Summary+Report.pdf .
Jakicic JM, Kelliann KD, Rogers RJ, King WC, Marcus MD, Helsel D, Rickman AD, Wahed AS
and Belle SH (2016) ‘Effect of wearable technology combined with a lifestyle intervention on
long-term weight loss: the IDEA randomized clinical trial’, JAMA 316(11), 1161-1171.

Research report61
The digital patient: transforming primary care?

Johnston B, Weeler L, Deuser J and Sousa KH (2000) ‘Outcomes of the Kaiser Permanente telehome health research project’, Archives of Family Medicine 9(1), 40.
Katz SJ, Moyer CA, Cox DT and Stern DT (2003) ‘Effect of a triage-based email system on
clinic resource use and patient and physician satisfaction in primary care’, Journal of General
Internal Medicine 18(9), 736–44.
Kauer SD, Mangan C and Sanci L (2014) ‘Do online mental health services improve helpseeking for young people? A systematic review’, Journal of Medical Internet Research 16(3),
e66.
Kitsiou S, Paré G and Jaana M (2015) ‘Effects of home telemonitoring interventions on patients
with chronic heart failure: an overview of systematic reviews’, Journal of Medical Internet
Research 17(3), e63.
Lacey C, Chun S, Terrones L and Huang JS (2014) ‘Adolescents with chronic disease and use of
technology for receipt of information regarding health and disease management’, Health and
Technology 4(3), 253–9.
Ledger D and McCaffrey D (2014) Inside wearables. Endeavour Partners. http://
endeavourpartners.net/assets/Endeavour-Partners-Wearables-White-Paper-20141.pdf .
Lee K, Hoti K, Hughes JD and Emmerton L (2014) ‘Dr Google and the consumer: a qualitative
study exploring the navigational needs and online health information-seeking behaviors of
consumers with chronic health conditions’, Journal of Medical Internet Research 16(12), e262.
LeGrand S, Muessig KE, Pike EC, Baltierra N and Hightow-Weidman LB (2014) ‘If you build
it will they come? Addressing social isolation within a technology-based HIV intervention
for young black men who have sex with men’, AIDS Care 26(9), 1194–200.
Leigh S and Flatt S (2015) ‘App-based psychological interventions: friend or foe?’, EvidenceBased Mental Health, doi: 10.1136/eb-2015-102203.
Lilford RJ, Kelly M, Baines A, Cameron S, Cave M, Guthrie K and Thornton J (1992) ‘Effect
of using protocols on medical care: randomised trial of three methods of taking an antenatal
history’, BMJ 305, 1181-4.
Lin CT, Wittevrongel L, Moore L, Beaty BL and Ross SE (2005) ‘An internet-based patient–
provider communication system: randomized controlled trial’, Journal of Medical Internet
Research 7(4), e47.
Local Government Association (2016) Helping people look after themselves: A guide on
self care. Available at: http://www.local.gov.uk/documents/10180/7632544/1.20+
Helping+people+look+after+themselves%3B%20a+guide+on+self-care/b0798a77-526646ef-b734-a77eb28523d6
Loder J (2016) ‘Patients become citizen scientists: 2016 will bring a new generation of digitallyenabled and patient-led research’. Nesta. www.nesta.org.uk/2016-predictions/patientsbecome-citizen-scientists . Accessed 26 October 2016.
Longman H (2015) ‘2.7% of GP appointments booked online. Oh dear’. GP Access. http://
gpaccess.uk/evidence/2-7-of-gp-appointments-booked-online-oh-dear/ . Accessed 26
October 2016.

Research report62
The digital patient: transforming primary care?

Lupton D and Jutel A (2015) ‘“It’s like having a physician in your pocket!”: a critical analysis of
self-diagnosis smartphone apps’, Social Science & Medicine 133, 128–35.
Lynn J, Straube BM, Bell KM, Jencks SF and Kambic RT (2007) ‘Using population
segmentation to provide better health care for all: the “Bridges to Health” model’, The
Millbank Quarterly 85(2), 185–208.
Macdonald SJ and Clayton J (2013) ‘Back to the future, disability and the digital divide’,
Disability & Society 28(5), 702–18.
Majeed-Ariss R, Baildam E, Campbell M, Chieng A, Fallon D, Hall A, McDonagh JE, Stones
SR, Thomson W and Swallow V (2015) ‘Apps and adolescents: a systematic review of
adolescents’ use of mobile phone and tablet apps that support personal management of their
chronic or long-term physical conditions’, Journal of Medical Internet Research 17(12), e287.
Martínez-Pérez B, de la Torre-Díez I and López-Coronado M (2013) ‘Mobile health
applications for the most prevalent conditions by the World Health Organization: review
and analysis’, Journal of Medical Internet Research 15(6), e120.
McKinsey & Company (2001) ‘Expectations of the 2020 UK healthcare system’, in Health
trends review: Proceedings of a conference held by Her Majesty’s Treasury Health Trends Review
Team. Barbican Conference Centre, London, 18 and 19 November. HM Treasury.
McKinstry B, Hanley J and Lewis S (2015) ‘Telemonitoring in the management of high blood
pressure’, Current Pharmaceutical Design 21(6), 823–7.
McLellan J and Dale H (2013) ‘Can technology be effective in interventions targeting sexual
health and substance use in young people: a systematic review’, Health and Technology 3(3),
195–203.
Merchant RK, Inamdar R and Quade RC (2016) ‘Effectiveness of population health
management using the propeller health asthma platform: a randomized clinical trial’, The
Journal of Allergy and Clinical Immunology: In Practice 4(3), 455–63.
Michie S, Abraham C, Whittington C, McAteer J and Gupta S (2009) ‘Effective techniques in
healthy eating and physical activity interventions: a meta-regression’, Health Psychology 28(6),
690.
Mintel (2016) ‘Brits step up to wearable technology: sales of fitness bands and smartwatches up
118% in 2015’. Mintel. www.mintel.com/press-centre/technology-press-centre/brits-step-upto-wearable-technology-sales-of-fitness-bands-and-smartwatches-up-118-in-2015 . Accessed
24 October 2016.
Mold F and de Lusignan S (2015) ‘Patients’ online access to their primary care electronic
health records and linked online services: implications for research and practice’, Journal of
Personalized Medicine 5, 452–69.
Mold F, de Lusignan S, Sheikh A, Majeed A, Wyatt JC, Quinn T, Cavill M, Franco C, Chauhan
U, Blakey H and Kataria N (2015) ‘Patients’ online access to their electronic health records
and linked online services: a systematic review in primary care’, British Journal of General
Practice 65(632), e141–51.

Research report63
The digital patient: transforming primary care?

Monitor Deloitte (2016) Office for Life Sciences: A how to guide: A guide to navigating the
innovation pathway in England. Monitor Deloitte. https://www.gov.uk/government/uploads/
system/uploads/attachment_data/file/525787/AAR_how_to_guides.pdf . Accessed 26
October 2016.
Nasdaq (2016) ‘Fitbit Inc. analyst forecasts economic growth’. Nasdaq. www.nasdaq.com/
symbol/fit/earnings-growth . Accessed 25 October 2016.
National Information Board (2015) Work stream 1.1 roadmap: Enable me to make the right
health and care choices: Providing patients and the public with digital access to health and care
information and transactions. National Information Board. https://www.gov.uk/government/
uploads/system/uploads/attachment_data/file/465062/Work_Stream_1.1_Final.pdf .
Nazir M (2016) ‘The role of technology in transforming primary care’. PowerPoint presentation,
14 June. Patient Online.
Neville R, Marsden W, McCowan C, Pagliari C, Mullen H and Fannin A (2004) ‘Email
consultations in general practice’, Journal of Innovation in Health Informatics 12(4), 207–14.
NHS Digital (2016) Weekly utilisation report for week ending 21/8/2016. NHS Digital. http://
content.digital.nhs.uk/referrals/reports/weeklyutilisation . Accessed 25 October 2016.
NHS England (undated) ‘Enhancing the quality of life for people living with long term
conditions’. Infographic. NHS England. https://www.england.nhs.uk/wp-content/
uploads/2014/09/ltc-infographic.pdf .
NHS England (2016a) General practice forward view: April 2016. NHS England. https://www.
england.nhs.uk/wp-content/uploads/2016/04/gpfv.pdf .
NHS England (2016b) Quarterly hospital activity. NHS England. https://www.england.nhs.
uk/statistics/statistical-work-areas/hospital-activity/quarterly-hospital-activity/ . Accessed 25
October 2016.
NHS England (2016c) ‘Over 55 million patients in England set to benefit from accessing their
GP record online’, news, 4 July. https://www.england.nhs.uk/2016/07/gp-records-online/ .
Accessed 25 October 2016.
NHS Improvement (2016) Evidence from NHS Improvement on clinical staff shortages: A
workforce analysis. NHS Improvement. https://www.gov.uk/government/uploads/system/
uploads/attachment_data/file/500288/Clinical_workforce_report.pdf .
O’Cathain A, Knowles E, Turner J and Nicholl J (2014) ‘Acceptability of NHS 111 the
telephone service for urgent health care: cross sectional postal survey of users’ views’, Family
Practice 31(2), 193–200.
Ofcom (2016) Adults’ media use and attitudes report 2016. Ofcom.
Office for National Statistics (2011) General Lifestyle Survey, 2009 report. Office for National
Statistics. http://webarchive.nationalarchives.gov.uk/20160105160709/www.ons.gov.uk/ons/
rel/ghs/general-lifestyle-survey/2009-report/index.html . Accessed 26 October 2016.
Office for National Statistics (2014) Internet access – households and individuals 2014. Statistical
Bulletin. Office for National Statistics. www.ons.gov.uk/peoplepopulationandcommunity/
householdcharacteristics/homeinternetandsocialmediausage/bulletins/
internetaccesshouseholdsandindividuals/2014-08-07 . Accessed 26 October 2016.

Research report64
The digital patient: transforming primary care?

Office for National Statistics (2015) National population projections: 2014-based
statistical bulletin. Office for National Statistics. www.ons.gov.uk/
peoplepopulationandcommunity/populationandmigration/populationprojections/bulletins/
nationalpopulationprojections/2015-10-29 . Accessed 26 October 2016.
Olphert W and Damodaran L (2013) ‘Older people and digital disengagement: a fourth digital
divide?’, Gerontology 59(6), 564–70.
Or CK and Tao D (2014) ‘Does the use of consumer health information technology improve
outcomes in the patient self-management of diabetes? A meta-analysis and narrative review
of randomized controlled trials’, International Journal of Medical Informatics 83(5), 320–9.
Osborn CY, Mayberry LS, Mulvaney SA and Hess R (2010) ‘Patient web portals to improve
diabetes outcomes: a systematic review’, Current Diabetes Reports 10(6), 422–35.
Pagliari C, Shand T and Fisher B (2012) ‘Embedding online patient record access in UK
primary care: a survey of stakeholder experiences’, JRSM Short Reports 3(5), 34.
Palen TE, Ross C, Powers JD and Xu S (2012) ‘Association of online patient access to clinicians
and medical records with use of clinical services’, Journal of the American Medical Association
308(19), 2012–9.
Pearl R (2014) ‘Kaiser Permanente Northern California: current experiences with internet,
mobile, and video technologies’, Health Affairs 33(2), 251–7.
Pedone C and Lelli D (2015) ‘Systematic review of telemonitoring in COPD: an update’,
Pneumonologia i Alergologia Polska 83(6), 476–84.
Pellegrini CA, Verba SD, Otto AD, Helsel DL, Davis KK and Jakicic JM (2012) ‘The
comparison of a technology-based system and an in-person behavioral weight loss
intervention’, Obesity (Silver Spring) 20(2), 356–63.
Philips (2015) Picture of health. Philips Healthcare. www.philips.co.uk/a-w/about/news/archive/
standard/news/healthcare/2015/20151020_Philips_Picture_of_Health_Report.html .
Accessed 26 October 2016.
Phillips V, Vesmarovich S, Hauber R, Wiggers E and Egner A (2001) ‘Telehealth: reaching out
to newly injured spinal cord patients’, Public Health Reports 116(1), 94.
PricewaterhouseCoopers (2014) Health wearables: Early days. PricewaterhouseCoopers. www.
pwc.com/us/en/health-industries/top-health-industry-issues/assets/pwc-hri-wearable-devices.
pdf .
Public Health England (2016a) ‘Health profiles: adults’ health and lifestyle: overview’.
Public Health England. http://fingertips.phe.org.uk/profile/health-profiles/data#page/0/
gid/1938132694/pat/6/par/E12000004/ati/101/are/E07000032 . Accessed 26 October
2016.
Public Health England (2016b) Infection report: Volume 10, number 22. Public Health England.
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/534601/
hpr2216_stis.pdf .
Rafi I, Morris L, Short P, Hassey A, Gower S and de Lusignan S on behalf of the Patient
Online Working Groups (2013) Patient Online: The road map. Royal College of General
Practitioners.

Research report65
The digital patient: transforming primary care?

Rajaobelin L, Brun I and Toufaily É (2013) ‘A relational classification of online banking
customers’, International Journal of Bank Marketing 31(3), 187–205.
Randle A and Kippin H (2014) Managing demand: Building future public services. The RSA
in partnership with iMPOWER, the Local Government Association, the Economic and
Social Research Council and Collaborate. https://www.thersa.org/discover/publications-andarticles/reports/managing-demand-building-future-public-services/ . Accessed 26 October
2016.
Rowlands G, Protheroe J, Price H, Gann B and Rafi I (2014) Health literacy: Report from an
RCGP-led health literacy workshop. Royal College of General Practitioners. www.rcgp.org.
uk/news/2014/june/~/media/Files/Policy/RCGP-Health-Literacy-2014.ashx .Accessed
December 2015.
Royal College of General Practitioners (2015) Online services: Repeat prescription management:
Guidance for general practice. Royal College of General Practitioners.
Salisbury C, Johnson L, Purdy S, Valderas JM and Montgomery AA (2011) ‘Epidemiology and
impact of multimorbidity in primary care: a retrospective cohort study’, British Journal of
General Practice 61(582), e12–21.
Sarkar U, Gourley GI, Lyles CR, Tieu L, Clarity C, Newmark L, Singh K and Bates DW (2016)
‘Usability of commercially available mobile applications for diverse patients’, Journal of
General Internal Medicine 1–10.
Schnipper JL, Gandhi TK, Wald JS, Grant RW, Poon EG, Volk LA, Businger A, Williams DH,
Siteman E, Buckel L and Middleton B (2012) ‘Effects of an online personal health record on
medication accuracy and safety: a cluster-randomized trial’, Journal of the American Medical
Informatics Association 19(5), 728–34.
Semigran HL, Linder JA, Gidengil C and Mehrotra A (2015) ‘Evaluation of symptom checkers
for self diagnosis and triage: audit study’, British Medical Journal 351, h3480.
Shah SGS, Fitton R, Hannan A, Fisher B, Young T and Barnett J (2015) ‘Accessing personal
medical records online: a means to what ends?’, International Journal of Medical Informatics
84(2), 111–8.
Shuger SL, Barry VW, Sui X, McClain A, Hand GA, Wilcox S, Meriwether RA, Hardin JW
and Blair SN (2011) ‘Electronic feedback in a diet- and physical activity-based lifestyle
intervention for weight loss: a randomized controlled trial’, International Journal of
Behavioral Nutrition and Physical Activity 8, 41–9.
Silvestre AL, Valerie MS and Allen JY (2009) ‘If you build it, will they come? The Kaiser
Permanente model of online health care’, Health Affairs 28(2), 334–44.
Singh K, Drouin K, Newmark LP, Rozenblum R, Lee J, Landman A, Pabo E, Klinger EV and
Bates DW (2016) Developing a framework for evaluating the patient engagement, quality,
and safety of mobile health applications. Issue Brief. The Commonwealth Fund. www.
commonwealthfund.org/~/media/files/publications/issue-brief/2016/feb/1863_singh_
framework_evaluating_mobile_health_apps_ib_v2.pdf .

Research report66
The digital patient: transforming primary care?

Slomski A (2016) ‘Telemonitoring helps keep diabetes under control’, JAMA 316(12), 1250.
Smith HS, Criner AJ, Fehrle D, Grabianowski CL, Jacobs MR and Criner GJ (2016) ‘Use of a
smartphone/tablet-based bidirectional telemedicine disease management program facilitates
early detection and treatment of COPD exacerbation symptoms’, Telemedicine and e-Health
22(5), 395–9.
Sola D, Couturier J and Voyer B (2015) ‘Unlocking patient activation in chronic disease care’,
British Journal of Healthcare Management 21(5), 220-225.
Statista (2016) ‘Share of people using wearable technology in Great Britain (GB) in 2016’.
Statista. www.statista.com/statistics/560857/wearable-device-penetration-great-britain/ .
Accessed 24 October 2016.
Stevens S (2016) Speech to NHS Confederation Conference, Manchester, 17 June. https://
www.england.nhs.uk/2016/06/simon-stevens-confed-speech/ . Accessed 27 October 2016.
Tenderich A (2009) ‘Reviewing health tools: a community matter’, Journal of Participatory
Medicine 1(1), e9.
Tinder Foundation (2015a) Improving digital health skills in the communities: Findings from
the evaluation of Years 1 and 2 of the Widening Digital Participation programme. Tinder
Foundation. www.tinderfoundation.org/sites/default/files/research-publications/improving_
digital_health_skills_report.pdf .
Tinder Foundation (2015b) 2015 digital nation: facts, stats and closing the gap. http://www.
tinderfoundation.org/sites/default/files/digitalnation-2015-webb.pdf
Tobacman JK, Kissinger P, Wells M, Prokuski J, Hoyer M, McPherson P, Wheeler J, KronChalupa J, Parsons C, Weller P and Zimmerman B (2004) ‘Implementation of personal
health records by case managers in a VAMC general medicine clinic’, Patient Education and
Counseling 54(1), 27–33.
Tsai J and Rosenheck RA (2012) ‘Use of the internet and an online personal health record
system by US veterans: comparison of Veterans Affairs mental health service users and other
veterans nationally’, Journal of the American Medical Informatics Association 19(6), 1089–94.
Van der Eijk M, Faber MJ, Aarts JW, Kremer JA, Munneke M and Bloem BR (2013)
‘Using online health communities to deliver patient-centered care to people with chronic
conditions’, Journal of Medical Internet Research 15(6), e115.
Vegesna A, Tran M, Angelaccio M and Arcona S (2016) ‘Remote patient monitoring via noninvasive digital technologies: a systematic review’, Telemedicine and e-Health, doi: 10.1089/
tmj.2016.0051.
Voncken-Brewster V, Tange H, Moser A, Nagykaldi Z, de Vries H and van der Weijden T
(2014) ‘Integrating a tailored e-health self-management application for chronic obstructive
pulmonary disease patients into primary care: a pilot study’, BMC Family Practice 15, 4.
Wang JY, Bennett K and Probst J (2011) ‘Subdividing the digital divide: differences in internet
access and use among rural residents with medical limitations’, Journal of Medical Internet
Research 13(1), e25.

Research report67
The digital patient: transforming primary care?

Wang T, King E, Perman M and Tecco H (2015) Digital health funding: 2015 year in review.
Rock Health. http://rockhealth.com/reports/digital-health-funding-2015-year-in-review/ .
Accessed 24 October 2016.
Ware J and Mawby R (2015) Patient access to general practice: Ideas and challenges from the
front line. Royal College of General Practitioners.
We Need To Talk Coalition (2013) We need to talk: Getting the right therapy at the right time.
We Need To Talk Coalition. https://www.mind.org.uk/media/280583/We-Need-to-Talkgetting-the-right-therapy-at-the-right-time.pdf .
WebGP (2014) WebGP: The virtual general practice: Pilot report. WebGP. http://webgp.com/
documents/e-consult-pilot-report-2014.pdf .
Welschen LM, Bloemendal E, Nijpels G, Dekker JM, Heine RJ, Stalman WA and Bouter LM
(2005) ‘Self-monitoring of blood glucose in patients with type 2 diabetes who are not using
insulin: a systematic review’, Diabetes Care 28(6), 1510–17.
West S (2015) Later life in a digital world. Age UK. www.ageuk.org.uk/Documents/EN-GB/
For-professionals/Research/Later_life_in_a_digital_world.pdf?dtrk=true . Accessed 26
October 2016.
White RW and Horvitz E (2009) ‘Experiences with web search on medical concerns and selfdiagnosis’. http://research.microsoft.com/en-us/um/people/ryenw/papers/WhiteAMIA2009.
pdf .
Wild SH, Hanley J, Lewis SC, McKnight JA, McCloughan LB, Padfield PL, Parker RA,
Paterson M, Pinnock H, Sheikh A and McKinstry B (2016) ‘Supported telemonitoring and
glycemic control in people with type 2 diabetes: the Telescot diabetes pragmatic multicenter
randomized controlled trial’, PLoS Med 26;13(7), e1002098.
Willis E (2016) ‘Patients’ self-efficacy within online health communities: facilitating chronic
disease self-management behaviors through peer education’, Health Communication 31(3),
299–307.
World Health Organization (2000) World health report 2000: Health systems: Improving
performance. World Health Organization.
World Health Organization (2014) Global status report on alcohol and health 2014. World
Health Organization. www.who.int/substance_abuse/publications/global_alcohol_report/
msb_gsr_2014_1.pdf?ua=1 . Accessed 26 October 2016.
Wyatt J (2015) ‘Fifty million people use computerised self-triage’, British Medical Journal 351,
h3727.
Wyatt J, Sathanandam S, Rastall P, Hoogewerf J and Wooldridge D (2015) Personal health record
landscape review: Final report. Royal College of Physicians.
Ye J, Rust G, Fry-Johnson Y and Strothers H (2010) ‘E-mail in patient–provider
communication: a systematic review’, Patient Education and Counseling 80(2), 266–73.

Research report68
The digital patient: transforming primary care?

	For more information about Nuffield Trust,
including details of our latest research and analysis,
please visit www.nuffieldtrust.org.uk
	Download further copies of this research report from
www.nuffieldtrust.org.uk/digital-patient
	Subscribe to our newsletter:
www.nuffieldtrust.org.uk/newsletter
	

Follow us on Twitter: Twitter.com/NuffieldTrust

Nuffield Trust is an independent
health charity. We aim to improve
the quality of health care in the UK
by providing evidence-based research
and policy analysis and informing
and generating debate

59 New Cavendish Street
London W1G 7LP
Telephone: 020 7631 8450
Email: info@nuffieldtrust.org.uk
Published by the Nuffield Trust.
© Nuffield Trust 2016. Not to be reproduced
without permission.
ISBN: 978-1-910953-18-1

