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1. Foreword 

To deliver a health and care service that can meet the populations' needs and expectations it is 

widely understood that we need to think differently about the way we work, and digital tools are a 

key part of the answer. Developing a truly patient and citizen centred service means we need to 

think about where, when and how they want to interact with health and care, and how we can use 

digital tools to find new ways of communicating with patients. We need to provide the right tools 

and information to empower our patients and citizens to take greater control of their care. In 

parallel, we should be looking at similar tools and opportunities to support our most valuable and 

over-stretched asset, our formal and informal workforces, to work differently and in a way which is 

better for patients. 

For many local areas, identifying the right areas to explore is challenging, and mistakes can be costly 

in time, resources and the goodwill of staff and patients. Whilst we need the opportunity to 

investigate new options and accept that some failure is inevitable and indeed a useful learning 

curve, we also need to make sure that we do not continue to repeat our mistakes. We commissioned 

this review of the evidence base for technology enabled care services (TECS) on behalf of the New 

Care Models Vanguards, to identify evidence-based areas for further development, for example, 

using wider learning to narrow down your options in order to pinpoint those interventions that will 

have the greatest impact. 

The review is not designed to be exhaustive, but provides a pragmatic view of where localities could 

more confidently invest precious resources, freeing up time to really look at the needs of their 

population to ensure that projects are:  

• Strategically aligned: Are other teams rolling out remote monitoring or other initiatives to 

the same patient cohort? Could the impact be reduced or could these projects be combined to 

greater effect? 

• Set up for success: By co-designing digital services in line with face to face services and in 

collaboration with patients, public, staff, carers, projects stand a much better chance of succeeding. 

By identifying which patients will most benefit from digital intervention, looking at patient activation 

measures and the digital literacy of both staff and patients, you will be better prepared. 

• User friendly: Once you have agreed the type of tool you want to use, how does this fit 

within the current way of working? What needs to change? How can you make it fit with the other 

tools and systems you use?  

We really hope that this research will help you to reduce the time it takes to move the right projects 

past the pilot phase, into widespread adoption and business as usual. 

Helen Arthur 

Harnessing Technology Lead, New Models of Care Programme 

NHS England  
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3. Introduction 
 

The Health Innovation Network (HIN) is the Academic Health Science Network (AHSN) for South 
London. We were commissioned by the NHS England New Care Models Harnessing Technology 
workstream in December 2016 to undertake a review of the evidence base for technology-enabled 
care services (TECS).  

The New Care Models team’s support offer aims to deliver practical advice and tools to Vanguards 
and Pioneers to form and deliver their own locally-led plans, within the framework of each new 
model, and based on best practice and evidence.  

This review of the evidence base for TECS was requested by members of the Harnessing Technology 
TECS Community of Interest, comprising representatives from local Vanguards and Pioneers. The 
group reported that they found it challenging to identify a clear direction from the broad range of 
reviews and case studies available on the use of TECS.  The primary aim of the review is to signpost 
the most appropriate and effective solutions to common needs, and – where the evidence makes it 
possible – demonstrating return on investment and/or improvements to patient or service user 
outcomes. 

This review forms part of a range of practical tools to enable Vanguards, and other aspirant New 
Care Models to benefit from the progress to date of the Vanguards and Pioneers and the lessons 
they have learned to help them achieve their own locally-tailored plans. 

The review ran from mid-January to early April 2017. This report presents the findings from the desk 
research that formed the main focus of the review. The desk research had three main components: 

• A review of published literature – systematic reviews and meta-analyses – focused on TECS. 

• A review of the ‘grey literature’ on the topic, including case studies, evaluation reports, think 
tank outputs, etc.  

• In-depth interviews with a sample of stakeholders working within Vanguard and 
commissioning organisations with an interest in TECS. 

We recognise that, given the scale and diversity of the field, the pace of development, and the varied 
approach to adoption of new technologies, any review of TECS will be, of necessity, an unfinished 
project. We hope that our findings contribute to meaningful discussions between Vanguards, 
providers, and commissioners about which TECS to adopt and sustain in local areas, as well as 
stimulate much-needed further work in this area. 

 

A note on the referencing convention used in this report 

In the course of this project, we have reviewed a large and diverse body of documentary 
evidence. In this report, we want to be transparent about this material in order to signpost the 
reader to sources of information that they may find useful. We have adopted the following 
convention for citing material in the pages that follow: 

• Documentary evidence that we have extracted via the formal literature survey (i.e. 
academic research reviews extracted from indexed databases) is cited in the body of the 
text and in the summary tables in Section 6 using the Harvard referencing system, i.e. 
“(Smith et al., 2015).” 

• Other material, including the grey literature we have considered, is referenced using 
footnotes. 



Page 7 

  

 

4. Background to the review 

4.1 What do we mean by technology-enabled care serv ices? 

Technology-enabled care services (TECS), also often described as ‘remote assistive technologies’, is a 
broad concept that encompasses many different types of technology solution. The NHS 
Commissioning Assembly’s TECS Resources for commissioners2 provides a helpful definition of TECS:  

“…technologies […] that help people to manage and control chronic illness and sustain 
independence. They enable the remote exchange of information, primarily between a 
patient or citizen and a health or care professional, to assist in diagnosing or monitoring 
health status or promoting good health”3 

The Resource for commissioners goes on to propose a taxonomy of TECS organised around five 
distinct delivery models: 

• Telehealth (the remote monitoring of a patient’s health status and its use to vary or 
personalise care) 

• Telecare (the placing of healthcare technologies such as monitors, sensors, and 
communication devices, in the patient’s home) 

• Telemedicine (the use of remote consultation to deliver care at a distance from the health 
care provider) 

• Telecoaching and related approaches (the provision of advice or talking therapy ‘at a 
distance’) 

• Self-care apps (software provided on mobile devices which aims to support the delivery of 
treatment or preventive care) 

Whilst this framework provides useful clarity, it is worth noting that one of the challenges of working 
within this field is that sometimes these different terms can be used interchangeably, or a term that 
relates to a specific type of technology is used as an umbrella term to refer to the field as a whole. 
Understanding this, and establishing and operationalising some consistency in our definitions and 
distinctions, has been a crucial step when making sense of the available literature for TECS. 

Although TECS itself represents a large field of activity, it is but a subset of the broader landscape of 
information technology in use within health and social care. Understanding the distinction between 
these two areas of technology delivery is important from the point of view of this evidence base 
review. We have excluded a large amount of technology activity from our analysis based on the 
assumption that TECS are deployed outside of traditional health spaces (hospitals, clinics, GP 
practices, etc.). Therefore, for example, we have not considered conventional ‘MedTech’ devices 
within our review. This is in line with the focus of the NHS England Harnessing Technology 
workstream.  

Some TECS are provided directly to individual consumers, bypassing traditional healthcare delivery 
systems, including the NHS. However, many TECS, while applied to individual patients, must be 
purchased by providers or commissioners—a process that entails a proper assessment of the 

                                                           
2 NHS Commissioning Assembly, TECS Resources for commissioners, January 2015. See: 
https://www.england.nhs.uk/ourwork/qual-clin-lead/tecs/  
3 Ibid., p.6.  
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associated costs and benefits. Complicating any attempt to do so is the rapidly changing nature of 
the technologies themselves, and their falling outside evaluative and regulatory structures that can 
effectively control the introduction of new medicines and medical devices into health systems. In the 
English context, while commissioners receive advice from NICE on new medicines and their 
obligations in respect of them, no such structure operates in the case of TECs. Commissioners may 
be presented directly with proposals for new TECS that resemble existing technologies loosely or not 
at all, and for which any evidence, if it exists, may be partial and/or provided by the developer. A 
stalemate situation may develop in which intertwined issues of contracting, lack of agreement on 
the basis of evaluation, uncertainty around cost and benefits and an inadequate evidence basis may 
act to prevent even pilot introduction of new technologies. 

This complicated and challenging context forms the basis of the need for this review. 

  

4.2 How did this review come about? 

The need for this review originates with a request from the NHS England New Care Models Vanguard 
sites.4 Since 2015, 50 organisations have been invited by NHS England to become Vanguards, with 
each of them “taking a lead on the development of New Care Models, which will act as the 
blueprints for the NHS moving forward and the inspiration to the rest of the health and care 
system”.5 Not every Vanguard is focused primarily on implementing digital solutions at the heart of a 
new approach to care, but a considerable number are. NHS England’s Harnessing Technology 
workstream seeks to provide support to these organisations, “to rethink how care is delivered, given 
the potential of digital technology to deliver care in radically different ways, [and] help organisations 
to more easily share patient information”.6 

It is from Vanguards that the request for a cohesive evidence-based strategy for TECS has come, but 
it is clear that this has wider use and relevance across all local health and care economies. Because 
TECS is such a broad concept, with solutions offered across a range of settings and across the 
spectrum of clinical activities, it can be difficult for providers to determine which areas of delivery 
would benefit most from TEC interventions. Vanguards have identified the need for a strategy to 
overcome obstacles they have faced when trying to make an effective case for change to 
commissioners in order to acquire investment in digital health technologies.  

There has been considerable effort and time investing in TECS both locally and nationally to date, 
with programmes like the Whole System Demonstrators, and a previous review of TECS by NHS 
England, but there is a need to draw together and synthesise this evidence into clear, practical 
advice. Vanguards and other organisations delivering TECS now need accessible, evidence-based 
guidance to be able to: 

• Evaluate the outcomes of TECS models robustly and consistently. 

• Determine the best use of TECS within the framework of their wider objectives. 

• Ensure that they make the best investments in TEC and receive the optimal return on those 
investments, which will improve the quality of care they provide and the sustainability of 
their services. It will also ensure that they make best use of their limited transformation 
funds. 

                                                           
4 For more information, please see: https://www.england.nhs.uk/ourwork/new-care-models/vanguards/  
5 NHS England, New care models: Vanguards - developing a blueprint for the future of NHS and care services, 

London: NHS England, September 2016. 
6 Ibid., p.5. 
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In order to inform the creation of an evidence-based strategy, a desk-based survey of remote 
assistive technologies is needed that synthesises research that has already been published with 
evidence-based recommendations. This can then be used by New Care Models or other localities, in 
order to secure investment in TECS. 

 

4.3 Where do the next generation of TECS appear in this review? 

One only has to consult the contemporary health and care press to discover the range of new and 
emerging technologies that are felt to have the potential to revolutionise healthcare delivery: virtual 
reality, robotics, machine learning and artificial intelligence (AI), ‘Big Data’-based analytics, the 
Internet of Things (IoT), Blockchain, to name but a few. Such innovations, whilst extremely 
compelling, are still at the very preliminary stages of the spread and adoption curve—indeed some 
are at an even earlier stage in the innovation pathway than that. As such, they have not yet reached 
the point at which there is reliable evidence of benefit. As a result, such technologies are perhaps 
conspicuously absent from this review. It will be for subsequent reviews to explore the potential 
impacts of these technologies and to make recommendations to providers and commissioners about 
whether they are worthy of consideration and investment at that stage.  

When we engaged stakeholders in the course of this review, it was striking that, whilst respondents 
were aware of, and excited by, some of these developments, their attention was very much more 
focused on understanding the potential impact of some ‘mainstream’ technologies that are available 
now. SMS text messaging, for example, is so ubiquitous within the population that most would 
probably consider it rather unremarkable and probably not worthy of further scrutiny. However, 
there is a sense among providers and commissioners that we have barely begun to scratch the 
surface of the potential of text messaging to support health-related behaviour change – a view 
supported by the published research literature. As a result, respondents were very keen to explore 
this area further—however ‘old hat’ that particular modality might seem. 

As a result, this review focuses on the five areas of healthcare technology delivery that have 
emerged repeatedly in conversations with respondents as being of interest. For details of these 
modalities, please see section 6.1. 
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5. Methods 

5.1 Literature review 

The initial proposal envisaged an exhaustive summation of systematic reviews and primary sources 
too recent to have entered into those reviews, extracting not just basic information on efficacy, but 
also cost-effectiveness and, most ambitiously, evidence bearing on the important question of the 
mechanisms responsible for change and their associated contexts, such that it could be entered into 
logic models7 or similar devices for understanding context-mechanism-outcome relationships.8 
However, initial exploratory searches of PubMed and EMBASE indicated that the potential number 
of primary studies was much larger than anticipated, numbering in the tens of thousands. Even 
when the same search terms were applied only to systematic reviews of the same primary studies 
(via the Cochrane Database and Database of Extracts of Reviews of Effects [DARE]), we retrieved 411 
review abstracts. 

Thus, a pragmatic approach, focusing on the key drivers for the project, was agreed with NHS 
England. The project therefore was limited to a review of reviews, concentrating on the selection 

of studies and their cataloguing according to various criteria. 

This would allow us to focus on the areas that are of particular interest to Vanguards and 
commissioners and deliver useful recommendations within the specified timeframe.   

5.1.1 Definition of technology-enabled care service s 

First of all, we developed a definition of TECS. Although the invitation to tender documentation does 
not provide a formal definition (such as that advanced by the NHS Commissioning Assembly—see 
section 4.1 above), the following explanatory notes were provided (in italics) and incorporated: 

“The Technology Enabled Care theme involves the use of remote and assistive technologies 

to enhance care by capturing and sharing information in new ways. The technologies 
underpinning this include: telehealth (remote monitoring of patients); telecare (technologies 
in the citizen’s home); telemedicine (remote consultations); telecoaching (telephone advice) 
and self-care apps”.9 

In addition, these technologies are specified as operating “outside traditional health spaces”. 

In order to avoid concentrating unduly on specific technologies, which may or may not be described 
in consistent ways, and which may not represent the full scope of TECS, we developed the following 
overarching definition of TECS for use in the review: 

Technology-enabled care is healthcare that (a) makes use of telecommunications, computers, 

digital devices, smartphones or similar computerised devices and (b) is primarily consumed 

outside hospitals and other healthcare premises. 

  

                                                           
7 See, for example, McLaughlin, J.A., and Jordan, G.B., ‘Using logic models’, in Wholey, J.S., Hatry, H.P., and  
Newcomer, H.E. (Eds), Handbook of Practical Program Evaluation, San Francisco, CA: John Wiley & Sons, 2004. 
8 Pawson, R., and Tilley, M., Realistic evaluation, London: Sage, 1997. 
9 NHS England, Statement of Requirements: Harnessing Technology – Technology Enabled Care Evidence Base 

Review, December 2016. 
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5.1.2 Search development 

This definition and the specific terms mentioned in the tender were used to develop an initial set of 
terms that would be expected to feature in the title, abstract, key words, and/or index terms of 
relevant reviews as well as relevant primary sources that would be located in later stages of the 
review. We used MeSH terms where possible. 

The following search string was entered into the Wiley interface to the Cochrane and DARE 
databases, in which reviews are indexed using MeSH terms: 

((self-care and (internet or mobile application)) or Telehealth or telecare or telecoaching or 

"self-care app" or Telemonitoring or Telemedicine or Telerehabilitation or Telemetry or 

Teleconsultation or Remote Consultation or Telenursing or Cell Phones or Mobile Phone or 

Smartphone or Text Messaging or Telephone or “digital health” or “e-health” or “ehealth” or 

“m-health” or “mhealth”) 

We retrieved both Cochrane reviews and reviews collected in DARE. 

 

5.1.3 Screening 

Reviews were included or excluded purely based on whether they dealt with TECS, as defined in 
section 6.1.1 above.  We relied on the quality screening operated by the Cochrane Collaboration and 
DARE to assume that all reviews included had achieved a certain threshold of high quality. 

On the basis of the second criterion (place at which healthcare was consumed), we included studies 
which used technology to replace or reduce the use of traditional hospital- or clinic-based care was 
included, including studies that enabled the use of an in-hospital technology at other sites (e.g. 
blood pressure measurement, ECG in the diagnosis of myocardial infarction etc.). We excluded 
studies which used technology to promote the use of traditional hospital- or clinic-based care (e.g., 
appointment reminder systems) and also studies in which technology was used to alter work within 
hospitals—e.g. e-ICU—or which produced a relocation of work between hospital or clinic sites (e.g., 
teleradiology). 

The definition of healthcare also needed to be clarified as we proceeded with the review. 
Interventions whose intended effect was on carers were excluded. Although it was possible that 
substitution effects did occur, we also excluded studies in which the primary focus was on changing 
peer interactions or encouraging peer-delivery of interventions—our focus was instead on 
interventions which aimed to alter the location of care or to reduce the use of health staff time. 
However, maternity care was included as a kind of healthcare, even though its primary focus 
(pregnancy) is not an illness. In line with the focus on healthcare, we excluded studies whose aim 
was health promotion, primary prevention or secondary prevention by influencing of lifestyle 
choices. 

Each review was defined as “Yes”, “No”, or “Partly” in relation to the TECS consideration, those 
reviews which partly concerned TEC being composed of a mix of studies that did and did not 
conform to the definition. Reasons for outright rejection were collected. At least two individuals 
from the project team performed rating for inclusion and exclusion and rating for target illness, and 
disagreements were resolved through a consensus process. Foreign language reviews were 
excluded. 
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5.1.4 Information extraction from included studies 

For all included reviews, we extracted the target health condition, if any. Based on review of the 
title, abstract and, if necessary, the review itself, we also rated whether each review used the 
following technologies: text messaging; video conferencing; health apps; web-based; recording and 
transmission of observations; and/or voice calls. 

The total number of reviews retrieved was 411, of which 215 (52%) conformed fully, 31 (8%) 
conformed partly and 165 (40%) did not conform to the definition of TECS. Reasons for exclusion of 
reviews in total are tabulated below (Table 1): 

Table 1: Reasons for rejection of reviews after screening for inclusion 
 

Reason for rejection N (%) 

Irrelevant 90 (55%) 

Health promotion 28 (17%) 

Hospital-centred 20 (12%) 

Primary prevention 18 (11%) 

Carer intervention 5 (3%) 

Peer-delivered 2 (1%) 

Care home-based 1 (1%) 

Reablement 1 (1%) 

 

Among those studies that conformed in whole or in part to the definition of TECS, the distribution of 
target illnesses or healthcare areas is shown in Table 2: 

Table 2: Target illness or healthcare areas; reviews partly or entirely concerning TECS 
 

Target  N (%) 

Multiple or various conditions 65 (26%) 

Mental illness, sleep disorders and addictions 59 (24%) 

Diabetes 36 (15%) 

Heart disease 26 (11%) 

Cancer 9 (4%) 

Chronic obstructive pulmonary disease 7 (3%) 

Asthma 6 (2%) 

HIV/AIDS 6 (2%) 

Hypertension 5 (2%) 
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Physical disability 4 (2%) 

Dental disease 3 (1%) 

Maternity 3 (1%) 

Tuberculosis 3 (1%) 

Eye disease 2 (1%) 

Cystic fibrosis 1 (0%) 

Dementia 1 (0%) 

Frailty/old age 1 (0%) 

Hypercholesterolaemia 1 (0%) 

Inflammatory bowel disease 1 (0%) 

Multiple Sclerosis 1 (0%) 

Osteoarthritis 1 (0%) 

Palliative care 1 (0%) 

Skin conditions 1 (0%) 

Stroke 1 (0%) 

Ulcers 1 (0%) 

Visual impairment 1 (0%) 

Note. Total of fully or partly conforming reviews was 246. 

 

The technologies used in the included studies are tabulated below (Table 3): 

Table 3: Technologies used in included studies 
 

Method N (%) 

Text messaging (SMS) 12 (5%) 

Video consultation 7 (3%) 

Mobile phone ‘apps’ 5 (2%) 

Web-based interventions 19 (8%) 

Sharing readings (‘telehealth’) 8 (3%) 

Voice call 54 (22%) 

Multiple 65 (26%) 

Other 76 (31%) 

Note. ‘Multiple’ denotes more than one of the other defined technologies in the table. 
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For the four largest illness areas, the cross-tabulation of methods and illness-area is shown in Table 
4. 

 

Table 4: Distribution of methods in four main target areas 
 

 Target area 

Method 

Diabetes Heart 
disease 

Mental health10 Multiple 

SMS text 2 0 2 4 

Video consultation 0 0 3 3 

Digital health apps 0 0 1 3 

Web-based interventions 3 0 10 5 

Telemonitoring 2 2 0 0 

Voice call 7 11 13 15 

Other 7 6 20 24 

Multiple 15 7 10 11 

 

The diagram overleaf (Fig. 1) illustrates the process of filtering and extracting evidence to inform the 
review. 
  

                                                           
10 Including sleep disorders and addictions (tobacco, drugs and alcohol). 
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Fig. 1 Diagram illustrating the process of filtering and extracting literature 
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5.2 Review of grey literature 

There is an enormous and rapidly growing body of material, being published by organisations such as 
the King’s Fund,11 the Nuffield Trust,12 the Health Foundation,13 as well as NHS England, that is of 
great significance to the field of TECS. We consulted a number of additional sources to complement 
the intelligence we had gathered through the survey of material in the formal, indexed databases. In 
particular, we were keen to surface insights into the experiential, operational, environmental, and 
procedural aspects of TECS: what makes for effective practice where TECS are concerned, and what 
are the factors that enable or inhibit successful delivery? 

We adopted a ‘snowballing’-based approach, in which having  identified, or having had referred to 
us, a source of information, we reviewed and analysed it and then followed up any relevant 
references cited therein. It is important to note that – mainly for reasons of time, and the fact that 
new publications were emerging throughout the period in which the project took place – our review 
of the grey literature was not exhaustive. 

  

                                                           
11 www.kingsfund.org.uk 
12 www.nuffieldtrust.org.uk 
13 www.health.org.uk 
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5.3 In-depth interviews 

We conducted interviews with representatives from all but one of the so-called ‘high-touch’ 
Vanguard sites – a total of eight respondents out of nine Vanguards – as well as with a 
representative from a commissioning organisation in an area that had tried to implement a model 
that had been developed in one Vanguard area, but that experienced significant challenges in 
transplanting that model to its local system.  

The focus of the interviews was on understanding the impact that Vanguards had achieved in their 
local areas and to understand the factors that had contributed to, or hampered, this impact. 
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6. Findings from the desktop survey 

6.1 Our review: A pragmatic approach 

Given the timeframe for completion of this project, and the sheer volume of material on the topic, it 
was not possible for us to undertake a full systematic literature review of the evidence. Our 
approach has been to return to first principles—to the fundamental driver for this project, which is 
to deliver findings and recommendations that ensure that Vanguards, other providers, and 

commissioners have the information they need to make effective decisions about TECS to support 

the ongoing development of new models of care. Thus, this report offers a comprehensive review 
of relevant evidence and tailored recommendations.   

Based on insights gleaned from the in-depth telephone interviews we conducted with 
representatives from Vanguard sites and commissioning organisations, and from the NHS England 
‘Sandpit’ event on Thursday 9th March 2017 at which we facilitated two focus group-based 
workshops, we identified five key areas of TECS delivery that are of current and future interest to 
Vanguards and commissioners. These are as follows: 

1. SMS text messaging: used to provide patients with alerts and reminders to promote certain 
behaviours. 

2. Telemonitoring: involving the submission by the patient of physiological readings for 
examination and assessment remotely by a clinician. 

3. Video consultation: involving the use of videoconferencing applications to enable patients 
to communicate with healthcare professionals.14 

4. Web-based interventions: using websites, often with chatrooms, discussion fora, message 
boards and similar functionality. 

5. Mobile phone digital health ‘apps’: this is an area for which there is not currently a lot of 
evidence, but there is some, and the indications are that this corpus is likely to grow rapidly 
in line with providers’ and commissioners’ growing interest. 

In addition, conversations with providers, commissioners, and internal clinical experts at the Health 
Innovation Network revealed that, as far as the review findings are concerned, there are three areas 
of particular interest: 

• Condition-specific insights: That is to say, evidence that suggests that a particular technology 
modality appears to be effective in the management or treatment of a particular health 
condition. For example, if we are discussing text message alerts and reminders and these are 
shown to be particularly effective in promoting treatment adherence in diabetes care, but 
only of partial effectiveness of achieving the same end for COPD, then we should be sure to 
note that variation. 

• Insights into the nature and extent of professional involvement in the delivery of a particular 

technology modality: For instance, where telemedicine or telemonitoring solutions are 
concerned, the professional type and level of the clinical expertise that is involved in 
reviewing patients’ physiological readings back at the clinical hub (or other destination for 
the readings generated by the equipment in the patient’s home). There is a keenness to 
understand the relative effectiveness of solutions that employ more skilled medical 
professionals GPs, nurses, etc., to undertake this work, and those that employ lower grade 
staff, such as healthcare assistants, ‘keyworkers’, etc. 

                                                           
14 As well, indeed, as enabling healthcare professionals to communicate; for instance, to seek expert advice 
from one another—although this particular application of video consultation is not considered to be a TECS, 
and therefore is not included in this review. 
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• Insights into the time period within which the impacts and outcomes of a particular TECS 

intervention can be expected to be realised. This is to help commissioners decide how long 
they should allow TECS models to continue in order reliably to assess their outputs. 

Although the evidence is mostly very limited in providing this kind of detail, we have tried to derive 
insights in these three areas where possible and appropriate. 

In this section, we present the findings emerging from our review of the literature. 

 

6.2  TECS: Technology modalities in use 

6.2.1 SMS text messaging 

Overview of the evidence base 

There were 27 reviews that conformed either fully or partly to our inclusion criteria that made 
mention of text messaging being used as a healthcare intervention. Of the 27 reviews, one was in a 
foreign language and therefore was not evaluated. The publication date range of these reviews 
covered the period between 2009 and 2014. The health conditions covered can be broken down into 
six separate areas as follows: diabetes, smoking cessation, substance misuse, HIV/AIDS, asthma, and 
acne.  

Is SMS text messaging effective? Findings from the evidence 

Diabetes 

• Lack of evidence on cost-effectiveness for text message interventions in diabetes care; some 
evidence in the use of text messaging for telemonitoring on controlling blood pressure; 
consistent evidence of patient satisfaction with text message interventions (including feasibility 
and enjoyment); evidence that mobile health interventions have beneficial effects on HbA1C and 
glycaemic control. Recommendations to consider format, frequency and timing of text 
messages. 

Smoking cessation 

• Consistent evidence that text message support can increase likelihood of quitting in the short-

term, but long-term results are unclear. 

Substance misuse 

• Evidence suggests that text messaging increases access to substance use interventions. 

HIV/AIDS 

• Evidence shows weekly text messages can enhance adherence to antiretroviral therapy (ART) 

and improve HIV viral load suppression. 

Asthma 

• Evidence shows telemedicine does not improve asthma function scores. 

Acne 

• Evidence that text messages can improve medication adherence. 
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While messaging services with extended functionality (increasingly referred to as ‘OTT’ [‘over the 
top’] messaging services), e.g., WhatsApp, Facebook Messenger, and direct/private messenger 
functions on social media platforms such as Snapchat and Twitter did not surface in any of the 
reviews uncovered by our search strategy, these services are worthy of mention on account of their 
rise in popularity and ubiquity among certain demographic segments and potential extended reach. 
In future, these services may contribute to the effectiveness of messaging as a health intervention. 

Enablers and barriers 

There is significant general overlap in the discussion regarding the use of text messaging and mobile 
phone intervention in a healthcare context. Most reviews made mention of the need to tailor and 
personalise text messages to the patient,15 and that the timing of text messages plays a significant 
role in their effectiveness. Mobile phone messaging is generally seen as an inexpensive intervention 
that can be used to support health outcomes. There are concerns regarding privacy and continuity if 
patients frequently change phone numbers, or where messages may be viewed by people other 
than the patient. In addition, in some cases, patients report disliking the use of text messages due to 
the increased anxiety that receiving messages can provoke, the fact that the presence of such 
messages serve to remind them of their illness,16 or the fact that they simply don’t want other 
people to know they are ill.17 

The level of tailoring/personalisation will determine the sensitivity of the information contained 
within the text message – ranging from impersonal general information to highly sensitive personally 
identifiable information such as names, specifics regarding a person’s condition, and test results. 
Two reviewers suggested that future text message interventions should be designed using behaviour 
change theories to increase effectiveness, which they deemed as an element that was lacking in past 
interventions (Mason et al., 2014; Ghorai et al., 2014). 

List of reviews considered 

A full breakdown of the papers that formed part of this review follows below.

                                                           
15 For a detailed discussion of the concept of ‘tailoring’ in healthcare-related communication, its main 
mechanisms, and the contexts in which it appears to most effective, see Hawkins, R.P. et al, ‘Understanding 
tailoring in communicating about health’, Health Educ Res. 2008 June ; 23(3): 454–466. 
doi:10.1093/her/cyn004. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3171505/pdf/nihms321815.pdf 
16 See Cassimatis, M., et al, ‘Effects of Type 2 diabetes behavioural telehealth interventions on glycaemic 
control and adherence: a systematic review’. J Telemed Telecare, 2012 Dec;18(8):447–50. doi: 
10.1258/jtt.2012.GTH105; and Anker, S.D.,l et al, ‘Telemedicine and remote management of patients with 
heart failure’, Lancet, 2011;378:731–9. doi:10.1016/S0140-6736(11)61229-4. 
17 See Muessig, K. E., et al., ‘Mobile phone applications for the care and prevention of HIV and other sexually 
transmitted diseases: A Review. Journal of Medical Internet Research, 2013, 15(1), e1. 
http://doi.org/10.2196/jmir.2301  
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Published Author Title Condition Summary 
# of 

studies 

2009 Krishna, S; Boren, SA; Balas, 
EA  

Healthcare via cell phones: a 
systematic review  

Diabetes One study reported a significant improvement in insulin adherence in the group that 
received test messages. Eight of nine studies reported significant improvements in 
diabetes-related health outcomes with diabetes control and management 
information and education messages delivered via cell phone. Seven studies found 
diabetes education and advice via cell phone and text messaging resulted in 
significant reductions in HbA1c 

25 

2010 Verhoeven, F; Tanja-Dijkstra, 
K; Nijland, N; Eysenbach, G; 
van Gemert-Pijnen, L  

 

Asynchronous and synchronous 
teleconsultation for diabetes care: a 
systematic literature review  

Diabetes Teleconsultation did not have consistent effects on clinical outcomes (as opposed to 
process measures) in diabetes 

90 

2011 Liang, X; Wang, Q; Yang, X; 
Cao, J; Chen, J; Mo, X; Huang, 
J; Wang, L; Gu, D 

Effect of mobile phone intervention 
for diabetes on glycaemic control: a 
meta-analysis 

Diabetes Mobile phone based interventions improve glycaemic control in diabetes 22 

2013 Herbert, L; Owen, V; 
Pascarella, L; Streisand, R 

Text message interventions for 
children and adolescents with type 1 
diabetes: a systematic review  

Diabetes Current evidence suggests that text message-based interventions that include text 
messages are feasible and enjoyable, but yet their clinical significance for long-term 
daily T1D management behaviors and glycaemic control is unclear. Researchers are 
recommended to carefully consider the format, frequency, and timing of text 
message interventions and to fully test software before implementation.  

7 

2013 Marcolino, MS; Maia, JX; 
Alkmim, MB; Boersma, E; 
Ribeiro, AL 

Telemedicine application in the care 
of diabetes patients: systematic 
review and meta-analysis  

Diabetes There is some evidence for the effectiveness of telemonitoring in controlling blood 
pressure, but less for effects on health outcomes and costs 

13 

2014 Harrison, S; Stadler, M; Ismail, 
K; Amiel, S; Herrmann-
Werner, A 

Are patients with diabetes mellitus 
satisfied with technologies used to 
assist with diabetes management and 
coping? A structured review  

Diabetes Multiple devices and technologies used. Overall, the devices fulfilled patients’ 
expectations and needs in terms of their diabetes management. 

26 
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Published Author Title Condition Summary 
# of 

studies 

2014 Peterson, A Improving type 1 diabetes 
management with mobile tools: a 
systematic review  

Diabetes Studies of mobile health interventions suggested that they had overall beneficial 
effects on HbA1C . Not enough detail on the technologies used. 

14 

2014 Zhai, YK; Zhu, WJ; Cai, YL; Sun, 
DX; Zhao, J 

Clinical- and cost-effectiveness of 
telemedicine in type 2 diabetes 
mellitus: a systematic review and 
meta-analysis  

Diabetes Optimization of telemedicine approaches could potentially allow for more effective 
self-management of disease in type 2 diabetes patients, though evidence to-date is 
unconvincing.  A variety of telemedicine approaches showed effects on HbA1c in 
diabetes; there was minimal evidence on cost-effectiveness 

35 

2014 Saffari, M; Ghanizadeh, G; 
Koenig, HG 

Health education via mobile text 
messaging for glycaemic control in 
adults with type 2 diabetes: a 
systematic review and meta-analysis  

Diabetes Mobile text-messaging for educating Type 2 diabetics appears to be effective on 
glycaemic control.  

10 

2010 Whittaker, R; Borland, R; 
Bullen, C; Lin, RB; McRobbie, 
H; Rodgers, A 

Mobile phone-based interventions 
for smoking cessation  

Mental 
illness, sleep 
disorders and 
addictions 

Positive short-term results but current evidence shows no effect of TM smoking 
cessation interventions on long-term outcomes 

12 

2012 Vodopivec-Jamsek, Vlasta; de 
Jongh, Thyra; Gurol-Urganci, 
Ipek; Atun, Rifat; Car, Josip 

Mobile phone messaging for 
preventive health care 

Mental 
illness, sleep 
disorders and 
addictions 

High quality evidence showing that text messaging support can significantly increase 
likelihood of quitting smoking at 6 week and 12 week follow-ups 

4 

2012 Haug, S; Sannemann, J; 
Meyer, C; John, U 

Internet and mobile phone 
interventions to decrease alcohol 
consumption and to support smoking 
cessation in adolescents: a review.  

Mental 
illness, sleep 
disorders and 
addictions 

Non-English; not reviewed. 31 
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Published Author Title Condition Summary 
# of 

studies 

2012 Chen, YF; Madan, J; Welton, 
N; Yahaya, I; Aveyard, P; 
Bauld, L; Wang, D; Fry-Smith, 
A; Munafo, MR 

Effectiveness and cost-effectiveness 
of computer and other electronic aids 
for smoking cessation: a systematic 
review and network meta-analysis  

Mental 
illness, sleep 
disorders and 
addictions 

The volume of evidence for many of the delivery modes, for example e-mails and 
mobile telephone text messaging, remains limited. This well-conducted review found 
that computer and other electronic aids increased the likelihood of smoking 
cessation compared with no intervention or generic self-help materials, but that the 
effect was small. The authors' conclusions reflect the evidence presented and are 
likely to be reliable. Decision-analytic modelling indicated that adding an electronic 
intervention to non-electronic behavioural support was likely to be cost-effective but 
there was substantial uncertainty as to the most cost-effective type of intervention. 

60 

2014 Ghorai, K; Akter, S; Khatun, F; 
Ray, P 

mHealth for smoking cessation 
programs: a systematic review  

Mental 
illness, sleep 
disorders and 
addictions 

Most of the interventions had short term positive behaviour change but none of the 
articles gave any information on long term effects of the interventions.  

15 

2014 Mason, M; Ola, B; Zaharakis, 
N; Zhang, J 

Text messaging interventions for 
adolescent and young adult 
substance use: a meta-analysis  

Mental 
illness, sleep 
disorders and 
addictions 

Text messaging can increase access to substance use interventions and have now 
been established as an evidence-based, recommended approach towards substance 
use prevention. 

14 

2012 de Jongh, Thyra; Gurol-
Urganci, Ipek; Vodopivec-
Jamsek, Vlasta; Car, Josip; 
Atun, Rifat 

Mobile phone messaging for 
facilitating self-management of long-
term illnesses 

Multiple Mixed results - no difference in clinical outcomes; some evidence of increased 
treatment compliance. Lower hospital admissions. Overall low quality evidence. 

 

4 

2009 Fjeldsoe, B S; Marshall, A L; 
Miller, Y D 

Behavior change interventions 
delivered by mobile telephone short-
message service  

Multiple Positive behaviour change outcomes were observed in 13 of the 14 reviewed studies. 
Intervention initiation (researcher or participant), SMS dialogue initiation, tailoring of 
SMS content, and interactivity were found to be important features of SMS-delivered 
interventions. 

14 

2014 Nhavoto, JA; Gronlund, A Mobile technologies and geographic 
information systems to improve 
health care systems: a literature 
review  

Multiple Mobile phone-based apps and SMS were found to be acceptable to patients, 
practical and acceptable, feasible, effective, and cost-effective. Patients had positive 
perceptions, positive impact on some clinical outcomes (eg, medication taking), and 
were highly satisfied  

271 
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Published Author Title Condition Summary 
# of 

studies 

2014 Kannisto, KA; Koivunen, MH; 
Valimaki, MA 

Use of mobile phone text message 
reminders in health care services: a 
narrative literature review  

Multiple No firm conclusions can be drawn so far 60 

2012 Pellowski, JA; Kalichman, SC Recent advances (2011-2012) in 
technology-delivered interventions 
for people living with HIV  

HIV/AIDS Despite the well-recognized need of one-third of HIV positive individuals not in 
treatment, we did not find evidence for using technology to improve engagement 
and retention in care, at least not in the research literature. 

12 

2012 Horvath, Tara; Azman, Hana; 
Kennedy, Gail E; Rutherford, 
George W 

Mobile phone text messaging for 
promoting adherence to 
antiretroviral therapy in patients with 
HIV infection 

HIV/AIDS High quality evidence that weekly text messages can enhance adherence to 
antiretroviral therapy and improve HIV viral load suppression 

2 

2013 van Velthoven, MH; 
Brusamento, S; Majeed, A; 
Car, J 

Scope and effectiveness of mobile 
phone messaging for HIV/AIDS care: a 
systematic review  

HIV/AIDS Limited evidence on the effectiveness of mobile phone messaging for HIV care. No 
studies reported on cost effectiveness. 

21 

2014 Finitsis, DJ; Pellowski, JA; 
Johnson, BT 

Text message intervention designs to 
promote adherence to antiretroviral 
therapy (ART): a meta-analysis of 
randomized controlled trials  

HIV/AIDS Text-messaging can support antiretroviral therapy adherence. Researchers should 
consider the adoption of less frequent messaging interventions with content and 
timing that is individually tailored and designed to evoke a reply from the recipient. 
Future research is needed in order to determine how best to optimize efficacy. 

8 

2013 Nglazi, MD; Bekker, LG; 
Wood, R; Hussey, GD; 
Wiysonge, CS 

Mobile phone text messaging for 
promoting adherence to anti-
tuberculosis treatment: a systematic 
review  

Tuberculosis Inconclusive evidence due to paucity of high quality studies 4 

2010 Cutrona, SL; Choudhry, NK; 
Fischer, MA; Servi, A; 
Liberman, JN; Brennan, TA; 
Shrank, WH 

Modes of delivery for interventions 
to improve cardiovascular medication 
adherence  

Heart disease Among person-independent interventions (56% successful), electronic interventions 
were most successful (67%) 

51 
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Published Author Title Condition Summary 
# of 

studies 

2014 Zhao, J; Zhai, YK; Zhu, WJ; 
Sun, DX 

Effectiveness of telemedicine for 
controlling asthma symptoms: a 
systematic review and meta-analysis  

Asthma Telemedicine interventions do not appear to improve asthma function scores 11 

2014 Park, C; Kim, G; Patel, I; 
Chang, J; Tan, X 

Improving adherence to acne 
treatment: the emerging role of 
application software  

Skin 
conditions 

Text message intervention groups showed improved medication adherence 
compared to control groups 

11 
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6.2.2 Telemonitoring 

Overview of the evidence base 

Telemonitoring – the practice of capturing physiological data from a patient using a recording device 
based in their home (or, increasingly, using a mobile phone-based device or sensor worn on their 
person) and sharing this data with a healthcare professional for analysis and to inform decisions 
about treatment and management – is one of the areas of greatest interest within TECS. Remote 
monitoring enables patients to monitor and understand trends in their condition, and for 
professionals to intervene proactively; for example, by increasing their medication dose, or – when 
necessary – by inviting the patient to attend a clinic appointment (although telemonitoring is, of 
course, often heralded precisely as a means of avoiding the need for patients to attend a 
conventional clinic). 

In its March 2017 report, Shifting the balance of care: Great expectations, the Nuffield Trust cites 
considerable evidence supporting the effectiveness of remote monitoring for people with certain 
long-term conditions. 

“Remote monitoring has had a positive impact on managing a range of chronic conditions; 
e.g. improving glycaemic control (Bashshur et al., 2015; Wild et al., 2016) and peak 
expiratory flow (Paré at al., 2010), reducing blood pressure (Omboni and Guarda, 2011; 
McManus et al., 2010), and reducing the risk of mortality in heart failure patients (Inglis et 
al., 2015). Several studies have also shown improvements in patients’ quality of life (Cruz et 
al., 2014; Paré et al, 2010).”18 

Our own literature review identified 19 reviews that addressed telemedicine.19 Of these, three were 
not considered relevant and were therefore excluded from our analysis. Four reviews were not able 
to identify telemedicine interventions as having an appreciable impact when compared to a control. 
Three reviews confirmed telemonitoring as having a positive impact but were unable to recommend 
the modality unequivocally due to, for example, issues with the quality of the studies they were 
appraising. Nine reviews concluded that telemonitoring does have a positive impact (five of these 
focused on diabetes management; four on management of heart failure). None of the reviews 
identified telemonitoring as causing harm. 

At the level of the reviews, in most cases – with three notable exceptions (Bolton et al., 2011; 
Greenwood et al., 2014; Montori et al., 2004) – there was negligible information provided on the 
precise mechanism – the equipment model and accompanying procedural protocol – with which 
patients collected and submitted their data for clinical review. 

                                                           
18 Nuffield Trust (2017), Shifting the balance of care: Great expectations, London: Nuffield Trust, 1st March  
2017, pp.81-82.  
19 Interestingly we have since become aware of two studies, cited in the Nuffield Trust’s report, that are 
focused on telemonitoring, and that did not come to light in the course of our literature review. These are: 

• Kitsiou, S., Paré, G., and Jaana, M. (2015) ‘Effects of home telemonitoring initiatives on patients with 
chronic heart failure: an overview of systematic reviews’, Journal of Medical Internet Research, 2015 Mar 
12;17(3):e63. (https://www.ncbi.nlm.nih.gov/pubmed/25768664); and 

• Cruz, J., Brooks, D., and Marques, A. (2014) ‘Home telemonitoring effectiveness in COPD: a systematic 
review’, International Journal of Medical Informatics, 2014 Apr;83(4):249-63. 
(https://www.ncbi.nlm.nih.gov/pubmed/24529402)  
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Is Telemonitoring effective? Findings from the evidence 

Diabetes 

• There is compelling evidence that the use of mobile phone-based telemonitoring leads to 
statistically significant improvement in glycaemic control and self-management in diabetes care, 
especially for Type 2 diabetes patients. 

• All the reviews that recommended telemonitoring reported that the measures taken related to 
the patient’s blood glucose level (HbA1c). The use of a ‘glucometer’ was mentioned specifically 
in two of the five reviews, and the remaining three reviews simply alluded to a ‘device used to 
measure blood glucose’. 

• Three of the five studies also stated that patients were also required to take their blood pressure 
as part of the suite of readings submitted. In some studies, patients were asked to submit data 
on their insulin dose, ‘self-management information’, symptomatology, and other ‘lifestyle 
information’ (diet, physical activity). 

• The data was submitted through various means: via a web portal, via telephone (both by SMS 
texting and by ‘calling the results in’ using a voice telephone call), via videoconference. 

• Submitted data was examined by various professionals in different studies: nurses, dieticians, 
physicians, endocrinologists, certified diabetes educators. These health professionals analysed 
patient data and devised tailored treatment recommendations on this basis. It is not possible to 
determine which type of professional input represents the optimum model as far as cost/benefit 
is concerned.  

• It is difficult to estimate the cost effectiveness of these interventions. The cost/benefit ratio of 
mobile phone-based telemonitoring was only calculated in a couple of studies. 

Heart failure 

• A Cochrane review (Inglis et al., 2015) reviewed the evidence (current to January 2015) about 
the effect of structured telephone support and non-invasive telemonitoring in the management 
of people with heart failure. It demonstrated that supporting people with heart failure at home 
using TECS can reduce rates of death and hospitalisation. It can improve people's quality of life 
and knowledge about heart failure and self-care.  

• All the reviews that recommend telemonitoring reported that blood pressure was measured, 
although the mechanism for doing this was not specified. 

• Three of the four studies described approaches in which body weight was also measured. This 
was either submitted automatically through electronic scales attached to a computer, or typed 
in or reported via telephone. 

• Data submitted to computerized database monitored by trained cardiac nurses. Physicians also 
viewed data. 

Cost 

The cost effectiveness of remote monitoring is uncertain, with costs varying according to the 
intensity of the initiative and the technologies used (Inglis et al., 2015). 

Enablers and barriers 

Several reviews considered studies in which telemonitoring interventions were associated with 
educational interventions (providing support and guidance to help individuals to take their own 
readings and self-manage their condition), or enhanced relationships with medical professionals. The 
reviews were, in effect, assessments of complex interventions that were composed of multiple 
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components. It is not clear whether the educational strategies, the increased professional contact, 
or the monitoring technologies had the most impact. The reviews conclude that it is likely that there 
is a synergistic effect between the different components, and caution is needed when making 
inferences based on the role of the technology alone. One review of telemonitoring interventions for 
diabetes management (Farmer et al., 2005) concluded that, “Self-monitoring of blood glucose with 
or without telemedicine is only likely to be helpful when test results are linked to educational or 
behavioural advice and changes in clinical management.” A study of telemonitoring interventions for 
chronic heart failure (Nakamura et al., 2013) found that, “rapid-intervention models (those where 
healthcare practitioners are actively involved in patient monitoring) can enhance the efficacy of 
remote patient monitoring.” Nevertheless, it seems to be the case that telemonitoring is a necessary 
ingredient ‘in the mix’. 

List of reviews considered 

A full breakdown of the articles that formed part of this review follows below.



Condition Summary # of 

studies 

Telecare for patients with 
type 1 diabetes and 

glycaemic 
control: a randomized 
controlled trial and meta-

Diabetes Taken together, the evidence is insufficient to recommend telecare or to identify a subgroup of 
patients most likely to benefit from this technology. 

 

 

 

8 

A systematic review of 
telemedicine interventions 
to support blood glucose 

monitoring in diabetes  

Diabetes There was insufficient evidence in 2004 in the usefulness of patients taking self-measurements of 
blood glucose (Hba1c was not reduced). However, the article did state that technology innovative 
developments for future might improve impact. 

32 

Health technologies for 
monitoring and managing 
diabetes: a systematic 

Diabetes Self-monitoring of blood glucose continues to be an effective tool for the management of 
diabetes. Wireless technologies can improve diabetes self-care, and pedometers are effective 
lifestyle modification tools. The results of this review indicate a need for additional controlled trial 
research on existing and novel technologies for diabetes self-monitoring, on health outcomes 
associated with diabetes and CVCs, and device feasibility and compliance. 

18 

Home telemonitoring for 
type 2 diabetes: an 

based analysis  

Diabetes Based on low quality evidence, blood glucose home telemonitoring and management 
technologies confer a statistically significant reduction in HbA1c of ~0.50% when used adjunctively 
to a broader telemedicine initiative in comparison to usual care in adults with type 2 diabetes. 

7 

The impact of telemedicine 
interventions involving 
routine transmission of 
blood glucose data with 
clinician feedback on 
metabolic control in youth 
with type 1 diabetes: a 

Diabetes Cannot recommend from the evidence, effects on glycaemic control were too small (<0.5%) 9 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2012 Baron, J; McBain, H; 
Newman, S 

The impact of mobile 
monitoring technologies on 
glycosylated hemoglobin in 
diabetes: a systematic 
review  

Diabetes Results for patients with type 1 and type 2 diabetes were examined separately. Study variability 
and poor reporting made comparison difficult, and most studies had important methodological 
weaknesses. Evidence on the effectiveness of mhealth interventions for diabetes was inconsistent 
for both types of diabetes and remains weak. 

24 

2013 Marcolino, MS; 
Maia, JX; Alkmim, 
MB; Boersma, E; 
Ribeiro, AL 

Telemedicine application in 
the care of diabetes 
patients: systematic review 
and meta-analysis  

Diabetes Telemedicine strategies combined to the usual care were associated with improved glycaemic 
control in diabetic patients. No clinical relevant impact was observed on LDL-c and blood pressure, 
and there was a tendency of BMI reduction in diabetes patients who used telemedicine, but these 
outcomes should be further explored in future trials. 

13 

2014 Huang, Z; Tao, H; 
Meng, Q; Jiang, L 

Management of endocrine 
disease: effects of telecare 
intervention for glycaemic 
control in type 2 diabetes: a 
systematic review and 
meta-analysis of 
randomized controlled trials  

Diabetes Telecare useful in the long term management of patients with type 2 diabetes- telecare 
interventions seem to be more useful for patients with type 2 than type 1 diabetes in reducing 
HbA1c levels 

18 

2014 Greenwood, DA; 
Young, HM; Quinn, 
CC 

Telehealth remote 
monitoring systematic 
review: structured self-
monitoring of blood glucose 
and impact on A1C  

Diabetes Yes, but- Telehealth RPM (remote patient monitoring) clinical trials implementing SMBG (self-
monitoring of blood glucose) should incorporate key elements of structured SMBG to consistently 
achieve a clinically significant decrease in A1C. 

15 

2007 

 

 

Chaudhry, S I; 
Phillips, C O; 
Stewart, S S; Riegel, 
B; Mattera, J A; 
Jerant, A F; 
Krumholz, H M 

Telemonitoring for patients 
with chronic heart failure: a 
systematic review  

Heart disease The daily physiologic monitoring of heart failure patients works in reducing hospitalisation rates. 
Our review suggests that telephone-based systems of monitoring are less expensive and appear 
equally effective when compared with more complex forms of monitoring. The evidence base for 
telemonitoring in heart failure is currently quite limited. Based on the available data, 
telemonitoring may be an effective strategy for disease management in high-risk heart failure 
patients. 

 

9 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2009 Maric, B; Kaan, A; 
Ignaszewski, A; 
Lear, SA 

A systematic review of 
telemonitoring technologies 
in heart failure  

Heart disease Telemonitoring appears to be an acceptable method for monitoring of HF patients. To date, 
studies investigating telemonitoring in HF indicate the feasibility and promise that these 
interventions may hold in the future. Specifically, various benefits have been reported using 
different modalities and in several instances successful integration of telemonitoring into routine 
care has been reported. 

56 

2009 Klersy, C; De 
Silvestri, A; Gabutti, 
G; Regoli, F; 
Auricchio, A 

A meta-analysis of remote 
monitoring of heart failure 
patients  

Heart disease RPM confers a significant protective clinical effect in patients with chronic HF compared with 
usual care. 

13 

2012 Giamouzis, G; 
Mastrogiannis, D; 
Koutrakis, K; 
Karayannis, G; 
Parisis, C; Rountas, 
C; Adreanides, E; 
Dafoulas, GE; 
Stafylas, PC; 
Skoularigis, J; 
Giacomelli, S; 
Olivari, Z; 
Triposkiadis, F 

Telemonitoring in chronic 
heart failure: a systematic 
review  

Heart disease Nevertheless, it appears that the above-presented randomized controlled trials tend to be in favor 
of telemonitoring. It could be argued that in some studies sample sizes were small and thus 
underpowered to detect significant associations. Importantly, however, an improved quality of 
life—a soft end-point gaining more and more clinical significance—has been reported in all 
studies, whereas telemonitoring was highly acceptable by chronic HF patients. 

12 

2012 Ciere; Y; Cartwright; 
M; Newman; 
Stanton, P 

A systematic review of the 
mediating role of 
knowledge, self-efficacy and 
self-care behaviour in 
telehealth patients with 
heart failure  

Heart disease The overall quality of studies was poor (Table 4) with only a single study achieving a global rating 
of moderate. 

12 

2013 Nakamura, N; Koga, 
T; Iseki, H 

A meta-analysis of remote 
patient monitoring for 
chronic heart failure 
patients  

Heart disease The results of the meta-analysis showed that RPM is effective in chronic heart failure. It also 
showed that rapid-intervention models (those where healthcare practitioners are actively 
involved in patient monitoring) can enhance the efficacy of RPM 

13 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2010 Polisena, J; Tran, K; 
Cimon, K; Hutton, B; 
McGill, S; Palmer, K; 
Scott, RE 

Home telehealth for chronic 
obstructive pulmonary 
disease: a systematic review 
and meta-analysis  

Chronic 
obstructive 
pulmonary 
disease 

The present review demonstrated that home 
telehealth is generally clinically effective, and no adverse events were reported in the selected 
studies. Evidence on the effect of health services utilization was limited. 

10 

2011 Bolton, CE; Waters, 
CS; Peirce, S; Elwyn, 
G 

Insufficient evidence of 
benefit: a systematic review 
of home telemonitoring for 
COPD  

Chronic 
obstructive 
pulmonary 
disease 

Despite these significant caveats, all the studies are positive about their results. However, given 
the inherent risk of bias in research of this nature and the low quality of the studies overall, with 
heterogeneous populations and diverse outcome measures ,we conclude that the benefit of 
telemonitoring for COPD is not yet proven and that further work is required before wide-scale 
implementation be considered. 

6 

2011 McLean, Susannah; 
Nurmatov, Ulugbek; 
Liu, Joseph LY; 
Pagliari, Claudia; 
Car, Josip; Sheikh, 
Aziz 

Telehealthcare for chronic 
obstructive pulmonary 
disease 

Chronic 
obstructive 
pulmonary 
disease 

There was consistent evidence that the numbers of visits to the emergency department and also 
the number of hospitalisations were significantly reduced with telehealthcare over 12 months. In 
terms of quality of life, the evidence was inconclusive as the confidence intervals were wide.12–
14,18 There was evidence of almost no effect on the OR of mortality. 

10 

2013 Kamei, T; 
Yamamoto, Y; Kajii, 
F; Nakayama, Y; 
Kawakami, C 

Systematic review and 
meta-analysis of studies 
involving telehome 
monitoring-based 
telenursing for patients with 
chronic obstructive 
pulmonary disease  

Chronic 
obstructive 
pulmonary 
disease 

THMTN (telehome monitoring-based telenursing) significantly decreases the use of healthcare 
services; however, it does not affect mortality in severe and very severe COPD patients. 

9 

2014 Cruz, J; Brooks, D; 
Marques, A 

Home telemonitoring in 
COPD: a systematic review 
of methodologies and 
patients' adherence  

Chronic 
obstructive 
pulmonary 
disease 

Findings suggest that these interventions, although promising, still need to be adjusted to ensure 
their suitability to the target population. This study provides important recommendations for 
future telemonitoring interventions, such as the inclusion of additional training sessions to 
facilitate patients’ education on the use of the systems and the assessment of patients’ 
characteristics and acceptance of the technology prior to its implementation. These adjustments 
are essential before the wide-spreading of telemonitoring can occur.  

17 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2014 Udsen, FW; 
Hejlesen, O; Ehlers, 
LH 

A systematic review of the 
cost and cost-effectiveness 
of telehealth for patients 
suffering from chronic 
obstructive pulmonary 
disease  

Chronic 
obstructive 
pulmonary 
disease 

The present study shows that healthcare decision makers seeking large-scale implementation of 
telehealth in routine clinical practice should be cautious, since the quality of the economic 
evidence is poor. The clinical effectiveness of a large-scale implementation of telehealth with 
follow-up exceeding 12 months has not yet been demonstrated 

6 

2014 Cruz, J; Brooks, D; 
Marques, A 

Home telemonitoring 
effectiveness in COPD: a 
systematic review  

Chronic 
obstructive 
pulmonary 
disease 

Home telemonitoring appears to have a positive effect in reducing respiratory exacerbations and 
hospitalisations and improving quality of life. However, the evidence of its benefits is still limited 
and further research is needed to assess the effectiveness of home telemonitoring in COPD 
management, as there are still few studies in this area. 

9 

2007 Jaana, M; Pare, G; 
Sicotte, C 

Hypertension home 
telemonitoring: current 
evidence and 
recommendations for future 
studies  

Hypertension This review presents preliminary evidence on the benefits of telemonitoring as a successful 
patient management approach. However, at present, limited information exists that would 
substantiate its effects on the utilisation of health services (e.g. office and emergency room visits, 
hospitalizations) and demonstrate its economic viability. 

14 

2010 AbuDagga, A; 
Resnick, HE; Alwan, 
M 

Impact of blood pressure 
telemonitoring on 
hypertension outcomes: a 
literature review  

Hypertension Evidence on clinical effectiveness and compliance with the technology by patients in the home 
setting provides support to the view that BP can be managed in the community, with patients 
taking an active role in their own disease management. However, it should be noted that BP 
telemonitoring is only one effective intervention for management of hypertension. Hypertension 
management in the community requires a multifactorial approach involving identification, follow-
up, and treatment with antihypertensive drugs. 

15 

2011 Verberk, WJ; 
Kessels, AG; Thien, 
T 

Telecare is a valuable tool 
for hypertension 
management, a systematic 
review and meta-analysis  

Hypertension Telecare led to a greater decrease in systolic and diastolic blood pressure than usual care. For 
systolic blood pressure, this decrease was greater in trials without treatment modification. 

9 

2011 Omboni, S; Guarda, 
A 

Impact of home blood 
pressure telemonitoring and 
blood pressure control: a 
meta-analysis of 
randomized controlled 
studies  

Hypertension Home blood pressure telemonitoring may represent a useful tool to improve blood pressure 
control. However, heterogeneity of published studies suggests that well designed, large-scale, 
randomized, controlled studies are still needed to demonstrate the clinical usefulness of this 
technique. 

12 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2013 Omboni, S; Gazzola, 
T; Carabelli, G; 
Parati, G 

Clinical usefulness and cost 
effectiveness of home blood 
pressure telemonitoring: 
meta-analysis of 
randomized controlled 
studies  

Hypertension HBPT (Home Blood Pressure Telemonitoring) may represent a useful tool to improve hypertension 
control and associated healthcare outcomes, although it is still more costly compared with usual 
care. 

23 

2016 Kew, Kayleigh M; 
Cates, Christopher J 

Home telemonitoring and 
remote feedback between 
clinic visits for asthma 

Asthma Current evidence does not support the widespread implementation of telemonitoring with 
healthcare provider feedback between asthma clinic visits. Studies have not yet proved that 
additional telemonitoring strategies lead to better symptom control or reduced need for oral 
steroids over usual asthma care, nor have they ruled out unintended harms. Investigators have 
reported small benefits in quality of life, but these are subject to a risk of bias, as the studies were 
unblinded. Similarly, some benefits for lung function are uncertain owing to possible attrition bias. 

18 
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6.2.3 Video consultat ion 

Overview of the evidence base 

47 systematic reviews included studies that looked at interventions involving the use of video calling. 
These studies covered several different illness areas, including: asthma, cancer, COPD, dementia, 
diabetes, heart disease, mental illness, stroke, physical disability and osteoarthritis. The publication 
date range of these reviews covered the period between 1999 and 2016. 

Time and time again, the systematic reviews call into question the quality of the studies being 
reviewed. Many reviews cite difficulties such as small sample size, lack of control group, a lack of 
statistical significance. Where evidence is deemed to be of poor quality, we have sought to qualify 
any conclusions that have been reached that are pertinent to this review.  

Is video consultation effective? Findings from the evidence 

There is a general focus in the literature to provide evidence that video-conferencing and 
teleconsultation are as effective as face-to-face intervention. While there is a drive to maximise 
improvements to patient health outcomes, at this stage it may be unnecessary to prove that that 
telehealth is better, but rather that it can act as an effective supplement or replacement for 
traditional modes of healthcare delivery, hopefully leading to reductions in costs. 

Mental health 

• There is a significant critical mass of evidence for video calls to be effective in treating mental 
illness—to provide consultation, short term support, and counselling (Hailey et al., 2008; Fisher 

et al., 2015; Pesamaa et al., 2004;  Dorstyn et al., 2013). 

Chronic illness 

• Remote video technology found “no differences in the quality indicators of medication 
compliance, knowledge of disease, or self-care ability; patient satisfaction; or service use”, 
indicating that video calling is an acceptable substitute for face-to-face care in this instance. Cost 
savings were attributed to fewer hospitalizations while the quality of care remained stable.” 
(Bowles and Baugh, 2007). 

Wound assessment 

• In one study cited in a review, although the sample size was small and only one nurse was 
deployed in the intervention, the use of video consultation appeared to be at least as good as 
face-to-face care in the practice of chronic wound assessment. Additionally, the intervention 
was felt to offer benefits in terms of increasing the knowledge of the clinical staff involved 
(Bowles and Baugh, 2007). 

Asthma 

• Remotely-delivered follow-ups do not appear to improve health outcomes in asthma in 
comparison to follow-ups delivered face-to-face (Kew and Cates, 2016). Meta-analysis of the 
four studies suggests that telehealthcare reduced the risk of admission to hospital.  

Stroke 

• There is no clear evidence concerning the use of telerehabilitation after stroke (Laver et al., 
2013). 

Psychological therapies for chronic pain  

• There is some evidence for the effectiveness of remotely-delivered psychological treatments on 
chronic pain in children 
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Diabetes 

• Teleconsultation did not have consistent effects on clinical outcomes (as opposed to process 
measures) in diabetes (Verhoeven et al., 2010). 

Heart failure 

• One study on video consultation reported no significant changes. (Maric et al., 2009). 

 

There is mixed evidence as to the extent to which patients are willing to engage with new 
technologies, which supports the notion that TECS should continue, for now, to be offered alongside 
traditional treatments to allow for differences in patient ability and willingness to depart from 
existing ways of working, with a longer-term view to increasing uptake of new technologies – “[The 
evidence indicates that patients are accepting of the technology and are willing to use it to self-
monitor. Increased convenience and privacy are selling points. However, patients do not want to 
lose in-person contact completely so a combination of tele-homecare and in-person visits seems 
best. Little evidence exists to guide providers regarding what is the best combination of 
telehomecare and in-person contacts. (Bowles and Baugh, 2007)].” Further research should be 
conducted in this area. 

There were few studies that focussed solely on video calling as an intervention, and video calls were 
often grouped together with other telehealth interventions. This means that there was a lack of 
meta-analysis on the mode of video calling, due to the heterogeneity of the studies. Heterogeneity 
of among studies is also cited by the AHRQ as ‘one of the major challenges when systematically 
reviewing the literature on telehealth’20. 

In one study that considered video consultation solely, we conducted further reading to ascertain 
the particular context and specific technology and methodology used.  

Because most of the systematic reviews examined various different telehealth interventions rather 
than video consultation in isolation, very few of them detailed the exact technology used, and none 
were discussed the use of tablets, smartphones, or ‘smart TVs’ for this purpose. However, we can 
extrapolate some general observations about the evidence base for the mode of video calling as a 
whole rather than focussing on the specific technological solutions. The evidence does not address 
specific suppliers or systems providing video consultation. We don’t think that it is appropriate or 
necessary to draw out these details since many of the studies described using technology solutions 
that have been superseded or that have advanced significantly in the last few years. 

Enablers and barriers 

Costs 

There was a general lack of methodical evaluation undertaken in relation to the cost effectiveness of 
video consultation as an intervention. However, some individual studies did provide details related 
to cost effectiveness, as detailed in the individual findings section below. Where costs are discussed, 
it is important to note the healthcare system context in which studies have been conducted, as 

                                                           
20 Agency for Healthcare Research and Quality, Telehealth: Mapping the Evidence for Patient Outcomes From 

Systematic Reviews, June 2016. See: https://effectivehealthcare.ahrq.gov/ehc/products/624/2254/telehealth-
report-170222.pdf  
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issues related to a private insurance-based healthcare system such as licensing and reimbursement 
are not always relevant to a UK-based context. One review cited three studies that discussed how 
initial equipment and training costs may impose additional expenses but increased use over time has 
the potential to reduce costs through reductions in rehospitalisations and travel costs, offsetting the 
initial costs and depreciation(Bowles and Baugh, 2007). However none of the studies were able to 
give any recommendation, indication or evidence of how long it takes for costs to be recuperated or 
offset.  

One study found that average in-person home health visits have a duration of 45 minutes compared 
with 18 minutes for a telehomecare visit, meaning that “with traditional home care, the nurse can 
see 5 or 6 patients in 1 day; telehomecare may allow 15 to 20 video visits per day”(Bowles and 
Baugh, 2007). 

Geography 

Some of the benefits of videoconferencing in healthcare may be more applicable to patients who 
live in more remote areas where it may be difficult or expensive to travel to access healthcare 
services. However, in a UK context, travel times are on the whole significantly less than those that 
may be encountered in countries with a larger geographical spread such as those covered in many of 
the reviews included here.  

User satisfaction 

There are many different factors to consider when assessing the effectiveness of video calling. The 
more obvious factor is whether patient outcomes are either improved or the same as traditional 
interventions. However it is also important to assess patient and clinician satisfaction with the 
intervention if it is considered a departure from traditional ways of doing things/delivering 
healthcare. In some cases, it is patients that are reluctant or unable to interact with new 
technologies: 

“However, 11 patients could not use it due to severe illness, physical conditions of the 
home, lack of interest, or concerns about the equipment, suggesting the importance of 
prescreening to determine eligible patients.” (Bowles and Baugh, 2007) 

In other cases, clinicians are uncomfortable or dissatisfied with the intervention, either due to the 
impact on their working pattern/habits or because they feel that patient outcomes are 
affected/quality of care suffers. For examples, the poor quality video technologies can make it hard 
to read emotional cues while delivering telepsychiatry:  

“The problems with emotional communication were also a concern to the staff.” (Pesamaa 
et al., 2004) 

As we have heard from vanguards across the country, staff engagement is a huge contributor to the 
success of any TECS intervention. If staff feel that the intervention is not as effective as another 
method that they are more used to, then it follows that take-up and enthusiasm will be negatively 
impacted.  

In some studies (Bowles and Baugh, 2007), staff noted the positive outcomes/benefits of using 
technology to interact with patients, including:  

• The nurse at the distant site was not trained in wound assessment and felt that she learned a 

great deal, indicating this technology's potential to transfer nursing knowledge (video 

technology in wound assessment). 
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• Three studies found that nurses feel that they can provide quality care using telehomecare (not 

video-specific). 

• Nurses reported that using telehomecare technology added dimensions to caring by creating 

new types of bonds with patients, and that patients who received telehomecare were more 

focused and more comfortable managing their diseases. 

• Nurses also reported it was useful for monitoring vital signs, saved time and money, increased 

productivity and gave them to ability to provide better care to patients. 

Miller (2001) cited the lack of quantitative information on cost, quality and access to telemedicine 
services as a “significant barrier to the acceptance of telemedicine by providers and policy makers” 
which has “also served to limit public support and private investment”. 

List of reviews considered 

The publication date range of the articles reviewed (1999-2016) is an important consideration as 
quality of video calls will have improved significantly in recent years, with regards to both image 
resolution as well as improved internet connectivity allowing for more stable connections during 
video calls. For some of the older studies, video conferencing was cited as a very costly intervention 
(Chaudhry et al., 2007), however costs of videos calling will have dropped significantly due to the 
advent and popularity/ubiquity of inexpensive mobile devices with video call functionality among 
the general population.  

A full breakdown of the articles that formed part of this review follows below:
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2001 Hailey, D; Roine, 
R; Ohinmaa, A 

Assessments of telemedicine 
applications: an update  

Multiple Good quality evidence for telemedicine was scarce in 2000 68 

2001 Hersch, W R; 
Wallace, J A; 
Patterson, P K; 
Kraemer, D F; 
Nichol, W P; 
Greenlick, M R; 
Krages, K P; 
Helfand, M 

Telemedicine for the Medicare 
population: pediatric, obstetric 
and clinician-indirect home 
interventions  

Multiple There is some evidence for the efficacy of clinician-interactive telemedicine, but the studies do 
not clearly define which technologies provide benefit or cost-efficiency. Most of the studies 
measuring access to care provide evidence that it is improved.  

28 

2001 Miller, E A Telemedicine and doctor-
patient communication: an 
analytical survey of the 
literature  

Multiple Approximately 80% of abstracted findings favoured telemedicine. Verbal content analysis is 
important for the development of interventions aimed at facilitating doctor-
patient telecommunication. 

38 

2002 Liss, H J; 
Glueckauf, R L; 
Ecklund-Johnson, 
E P 

Research on telehealth and 
chronic medical conditions: 
critical review, key issues, and 
future directions  

Multiple The overall pattern of findings suggests that Internet, telephone and videoconferencing may be 
effective and efficient modes of treatment for people with chronic, disabling conditions. There is 
evidence from the videocounselling sutides reviewed that telehealth interventions were at least 
as effective as traditional face-to-face treatments. 

10 

2003 Hailey, D; 
Ohinmaa, A; 
Roine, R 

Recent studies on assessment 
of telemedicine: systematic 
review of study quality and 
evidence of benefit  

Multiple Good quality evidence for telemedicine until 2001 was limited 67 

2006 Hersh, W R; 
Hickam, D H; 
Severance, A M; 
Dana, T L; Krages, 
K P; Hefland, M 

Telemedicine for the Medicare 
population: update  

Multiple General review of technologies used in health care 97 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2007 Bowles, K H; 
Baugh, A C 

Applying research evidence to 
optimize telehomecare  

Multiple The technology appears to have positive effects on chronic illness outcomes such as self-
management, rehospitalizations, and length of stay. Due to savings from healthcare utilization 
and travel, telehomecare appears to reduce healthcare costs. The use of remote video 
technology with 212 chronically ill patients found no differences in the quality indicators of 
medication compliance, knowledge of disease, or self-care ability; patient satisfaction; or service 
use.  

40 

2009 Durrani, H; Khoja, 
S 

A systematic review of the use 
of telehealth in Asian countries  

Multiple Broad-based study of telehealth literature in Asia - there is a lack of good quality studies. 109 

2011 Hailey, D; Roine, 
R; Ohinmaa, A; 
Dennett, L 

Evidence of benefit from 
telerehabilitation in routine 
care: a systematic review  

Multiple Broad based review of telerehabilitation in physical health care produced mixed findings 66 

2012 van den Berg, N; 
Schumann, M; 
Kraft, K; 
Hoffmann, W 

Telemedicine and telecare for 
older patients: a systematic 
review  

Multiple A broad based review of telemedicine among older adults found better evidence for changes in 
healthcare processes than healthcare outcomes 

68 

2014 dos Santos, MT; 
Moura, SC; 
Gomes, LM; Lima, 
AH; Moreira, RS; 
Silva, CD; 
Guimaraes, EM 

Telehealth application on the 
rehabilitation of children and 
adolescents  

Multiple Most of the studies showed that telerehabilitation is able to produce better results in the 
treatment when compared to the traditional methods, providing less frequency of symptoms, 
better disease control, better quality of life and greater adherence to treatment. 

9 

2005 Farmer, A; 
Gibson, O J; 
Tarassenko, L; 
Neil, A 

A systematic review of 
telemedicine interventions to 
support blood glucose self-
monitoring in diabetes  

Diabetes Evidence for the effectiveness of telemedicine in diabetes is not strong, including evidence of 
effects on HbA1C 

32 

2009 Medical Advisory 
Secretariat 

Home telemonitoring for type 2 
diabetes: an evidence-based 
analysis  

Diabetes Telemedicine appears to produce a small improvement in HbA1C in diabetes 7 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2010 Verhoeven, F; 
Tanja-Dijkstra, K; 
Nijland, N; 
Eysenbach, G; van 
Gemert-Pijnen, L 

Asynchronous and synchronous 
teleconsultation for diabetes 
care: a systematic literature 
review  

Diabetes Teleconsultation did not have consistent effects on clinical outcomes (as opposed to process 
measures) in diabetes 

90 

2010 Shulman, RM; 
O'Gorman, CS; 
Palmert, MR 

The impact of telemedicine 
interventions involving routine 
transmission of blood glucose 
data with clinician feedback on 
metabolic control in youth with 
type 1 diabetes: a systematic 
review and meta-analysis  

Diabetes In its recommendations about the structure of pediatric diabetes care the International Society 
for Pediatric and Adolescent Diabetes (ISPAD) recommends the use of TM for patients living 
remotely from diabetes centres and acknowledges that TM may result in improved diabetes 
management in all areas [5]. Our paper will likely not change current practice as diabetes care 
clinics will have to embrace these novel forms of communication to mirror what patients are 
using. 

10 

2012 Cassimatis; M; 
Kavanagh; David, 
J 

Effects of type 2 diabetes 
behavioural telehealth 
interventions on glycaemic 
control and adherence: a 
systematic review  

Diabetes Telehealth interventions appear to improve care processes and self-care behaviours in diabetes. 14 

2013 Marcolino, MS; 
Maia, JX; Alkmim, 
MB; Boersma, E; 
Ribeiro, AL 

Telemedicine application in the 
care of diabetes patients: 
systematic review and meta-
analysis  

Diabetes There is some evidence for the effectiveness of telemonitoring in controlling blood pressure, but 
less for effects on health outcomes and costs 

15 

2014 Greenwood, DA; 
Young, HM; 
Quinn, CC 

Telehealth remote monitoring 
systematic review: structured 
self-monitoring of blood 
glucose and impact on A1C  

Diabetes Reductions in HbA1C were greatest when telehealth interventions incorporated most of the 
defined elements of structured self-monitoring of blood glucose. 

15 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2014 Zhai, YK; Zhu, WJ; 
Cai, YL; Sun, DX; 
Zhao, J 

Clinical- and cost-effectiveness 
of telemedicine in type 2 
diabetes mellitus: a systematic 
review and meta-analysis  

Diabetes A variety of telemedicine approaches showed effects on HbA1c in diabetes; there was minimal 
evidence on cost-effectiveness 

47 

2014 Peterson, A Improving type 1 diabetes 
management with mobile tools: 
a systematic review  

Diabetes Studies of mobile health interventions suggested that they had overall beneficial effects on 
HbA1C . Not enough detail on the technologies used. 

14 

2004 Pesamaa, L; 
Ebeling, H; 
Kuusimaki, M L; 
Winblad, I; 
Isohanni, M; 
Moilanen, I 

Videoconferencing in child and 
adolescent telepsychiatry: a 
systematic review of the 
literature  

Mental illness, 
sleep disorders 
and addictions 

Videoconferencing seemed to improve the accessibility of services and served an educational 
function. Some papers also mentioned savings in time, costs and travel. Problems with non-
verbal communication and the audiovisual quality of the videoconference were mentioned as 
drawbacks. Telepsychiatry seems to offer several benefits, at least in sparsely populated regions. 

27 

2008 Hailey, D; Roine, 
R; Ohinmaa, A 

The effectiveness of telemental 
health applications: a review  

Mental illness, 
sleep disorders 
and addictions 

There was evidence of success with tele-mental health (TMH) in the areas of child psychiatry, 
depression, dementia, schizophrenia, suicide prevention, posttraumatic stress, panic disorders, 
substance abuse, eating disorders, 
and smoking prevention. The quality of video conferencing-based studies covered in the review 
was relatively limited. A small RCT found no difference in short-term clinical outcomes between 
video conferencing and same-room use of CBT for treatment of combat-related posttraumatic 
stress disorder. 

65 

2010 Garcia-Lizana, F; 
Munoz-Mayorga, 
I 

Telemedicine for depression: a 
systematic review  

Mental illness, 
sleep disorders 
and addictions 

There is insufficient scientific evidence regarding the effectiveness of ICT use in the 
management of depression. 

10 

2010 Boisvert, M; Lang, 
R; 
Andrianopoulos, 
M; Boscardin, ML 

Telepractice in the assessment 
and treatment of individuals 
with autism spectrum 
disorders: a systematic review  

Mental illness, 
sleep disorders 
and addictions 

Results suggests telepractice is a promising service delivery approach in the treatment of 
individuals with autism spectrum disorder that warrants additional research. 

8 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2011 Martin, S; 
Sutcliffe, P; 
Griffiths, F; Sturt, 
J; Powell, J; 
Adams, A; Dale, J 

Effectiveness and impact of 
networked communication 
interventions in young people 
with mental health conditions: 
a systematic review  

Mental illness, 
sleep disorders 
and addictions 

Networked communication technologies can increase the opportunity for communication 
between patient and health care professionals. Limited improvements in quality of life and 
continuity of care for patients were reported. 

12 

2013 Dorstyn, DS; 
Saniotis, A; 
Sobhanian, F 

A systematic review of 
telecounselling and its 
effectiveness in managing 
depression amongst minority 
ethnic communities  

Mental illness, 
sleep disorders 
and addictions 

Videoconferencing seemed to improve the accessibility of services and served an educational 
function. Some papers also mentioned savings in time, costs and travel. Problems with non-
verbal communication and the audiovisual quality of the videoconference were reported. 

8 

2015 Fisher, Emma; 
Law, Emily; 
Palermo, Tonya 
M; Eccleston, 
Christopher 

Psychological therapies 
(remotely delivered) for the 
management of chronic and 
recurrent pain in children and 
adolescents 

Mental illness, 
sleep disorders 
and addictions 

There is some evidence for the effectiveness of remotely-delivered psychological treatments on 
chronic pain in children. Psychological therapies delivered remotely, primarily via the Internet, 
confer benefit in reducing the intensity or severity of pain after treatment across conditions. 
However, there is considerable uncertainty around these estimates of effect. 

8 

2007 Chaudhry, S I; 
Phillips, C O; 
Stewart, S S; 
Riegel, B; 
Mattera, J A; 
Jerant, A F; 
Krumholz, H M 

Telemonitoring for patients 
with chronic heart failure: a 
systematic review  

Heart disease Although 6-month heart failure readmission charges were higher in the usual care group 
compared with intervention groups, no differences were seen between the video conferencing 
and telephone support groups. 

9 

2009 Maric, B; Kaan, A; 
Ignaszewski, A; 
Lear, SA 

A systematic review of 
telemonitoring technologies in 
heart failure  

Heart disease Most studies demonstrated improvements in outcome measures, including improved quality of 
life and decreased hospitalizations. Lack of robust evidence. Several studies on specialised 
devices reported significantly reduced hospitalisations and improved QOL. 

56 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2010 Polisena, J; Tran, 
K; Cimon, K; 
Hutton, B; McGill, 
S; Palmer, K; 
Scott, RE 

Home telemonitoring for 
congestive heart failure: a 
systematic review and meta-
analysis  

Heart disease Mixed evidence but generally intervention groups showed equal or improved QoL, satisfaction 
and treatment adherence between control and intervention groups, with soem evidence for 
fewer ED visits and hospitalisations.  

21 

2011 Kraai, IH; Luttik, 
ML; de Jong, RM; 
Jaarsma, T; 
Hillege, HL 

Heart failure patients 
monitored with telemedicine: 
patient satisfaction, a review of 
the literature  

Heart disease In general, patients seemed to be satisfied or very satisfied with the use of telemedicine. 14 

2011 McLean, 
Susannah; 
Nurmatov, 
Ulugbek; Liu, 
Joseph LY; 
Pagliari, Claudia; 
Car, Josip; Sheikh, 
Aziz 

Telehealthcare for chronic 
obstructive pulmonary disease 

Chronic 
obstructive 
pulmonary 
disease 

Trials of interventions including telehealthcare as a component suggest improvements in quality 
of life and service use in chronic obstructive pulmonary disease. 

10 

2010 McLean, 
Susannah; 
Chandler, David; 
Nurmatov, 
Ulugbek; Liu, 
Joseph LY; 
Pagliari, Claudia; 
Car, Josip; Sheikh, 
Aziz 

Telehealthcare for asthma Asthma A broad-based study of technology-enabled care in asthma produced mixed evidence of 
effectiveness. 

21 

2011 McLean, S; 
Chandler, D; 
Nurmatov, U; Liu, 
J; Pagliari, C; Car, 
J; Sheikh, A 

Telehealthcare for asthma: a 
Cochrane review 

Asthma We found no evidence of a clinically important impact on patients’ quality of life. Meta-analysis 
of the four studies suggests that telehealthcare reduced the risk of admission to hospital. 

21 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2014 Zhao, J; Zhai, YK; 
Zhu, WJ; Sun, DX 

Effectiveness of telemedicine 
for controlling asthma 
symptoms: a systematic review 
and meta-analysis 

Asthma Studies of telemonitoring in blood pressure management mainly show effects of blood pressure 
and medication adherence, rather than outcomes and costs. 

11 

2016 Kew, Kayleigh M; 
Cates, 
Christopher J 

Remote versus face-to-face 
check-ups for asthma 

Asthma Remote versus face to face follow ups do not appear to improve health outcomes in asthma. 6 

2009 Kairy, D; Lehoux, 
P; Vincent, C; 
Visintin, M 

A systematic review of clinical 
outcomes, clinical process, 
healthcare utilization and costs 
associated with 
telerehabilitation 

Physical 
disability 

Studies report improvement in physical, functional and psychological measures following a 
telerehabilitation intervention. Similar outcomes obtained using telerehabilitation compared to 
a face-to-face.  Patients and therapists reported positive perceived benefits, convenience and 
usefulness of the telerehabilitation program. Telephysiotherapy calculated as 17% cheaper than 
home visits. 

28 

2013 Dorstyn, D; 
Mathias, J; 
Denson, L 

Applications of telecounselling 
in spinal cord injury 
rehabilitation: a systematic 
review with effect sizes 

Physical 
disability 

Only one study achieved a statistically meaningful treatment effect immediately following 
telephone counselling. This study found a moderate improvement in participants’ ability to 
manage physical health symptoms related to spinal cord injury (e.g. muscle pain, poor sleep 
patterns). One telecounselling programme produced significant positive change in quality of life 
ratings that was maintained 12 months after treatment cessation. High attrition rate so results 
should be treated with caution. 

7 

1999 Campbell, N D; 
Ritchie, L D; 
Cassidy, J; Little, J 

Systematic review of cancer 
treatment programmes in 
remote and rural areas 

Cancer Limited evidence concerning tele-oncology. 15 

2007 Lauriks, S; 
Reinersmann, A; 
Van der Roest, H 
G; Meiland, F J; 
Davies, R J; 
Moelaert, F; 
Mulvenna, M D; 

Review of ICT-based services 
for identified unmet needs in 
people with dementia 

Dementia There is little high-quality evidence concerning technology-enabled care in dementia. 21 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

Nugent, C D; 
Droes, R M 

2007 Barlow, J; Singh, 
D; Bayer, S; Curry, 
R 

A systematic review of the 
benefits of home telecare for 
frail elderly people and those 
with long-term conditions 

Frailty/Old age Based on the evidence reviewed, the most effective telecare interventions appear to be 
automated vital signs monitoring (for reducing health service use) and telephone follow-up by 
nurses (for improving clinical indicators and reducing health service use). 

98 

2015 Khan, Fary; 
Amatya, Bhasker; 
Kesselring, Jurg; 
Galea, Mar 

Telerehabilitation for persons 
with multiple sclerosis 

Multiple 
Sclerosis 

There is no clear evidence for the use of mobile phone based interventions for rehabilitation in 
multiple sclerosis. 

9 

2013 Pietrzak, E; Cotea, 
C; Pullman, S; 
Nasveld, P 

Self-management and 
rehabilitation in osteoarthritis: 
is there a place for internet-
based interventions? 

Osteoarthritis Postoperative rehabilitation performed by a physical therapist via videoconferencing and "in-
person" resulted in similar health measure improvements. The review findings show that the 
Internet may be successfully used as a medium for providing community-based self-
management and rehabilitation interventions in osteoarthritis. 

5 

2013 Laver, Kate E; 
Schoene, Daniel; 
Crotty, Maria; 
George, Stacey; 
Lannin, Natasha 
A; Sherrington, 
Catherine 

Telerehabilitation services for 
stroke 

Stroke There is no clear evidence concerning the use of telerehabilitation after stroke. 10 

2014 Nordheim, LV; 
Haavind, MT; 
Iversen, MM 

Effect of telemedicine follow-up 
care of leg and foot ulcers: a 
systematic review 

Ulcers It is not possible to say whether telemedicine is an effective strategy for managing leg and foot 
ulcers. 

1 
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6.2.4 Web-based interventions 

The UK Office for National Statistics (ONS) reports that in 2016 87.9% of adults in the UK (45.9 
million) had recently (in the last three months) used the internet, compared with 86.2% in 2015; and 
that almost all adults aged 16 to 24 years were recent internet users (99.2%) (this is in contrast with 
38.7% of adults aged 75 years and over).21  

Besides providing a way for the general public to obtain information, to transact, and to 
communicate, the Internet is increasingly felt to show great promise as a source of information, and 
a mechanism for providing social support, and support for decision-making and behaviour change 
among people living with particular health conditions. In particular, it is felt to be a valuable tool for 
enabling self-management among patients—encouraging their sense of empowerment, 
independence, and self-efficacy, and reducing their reliance on conventional models of healthcare 
delivery.  

The emergence of what has come to be known as ‘Web 2.0’ – a stage of evolution of the Internet 
characterised by the increasing availability of dynamic, user-generated content, greater opportunity 
for interactivity and personalisation, and the growth of social media – is felt to offer particularly 
compelling opportunities where this is concerned—indeed, one of the reviews under consideration 
in this survey (Stellefson et al., 2013; see below) specifically examines the potential of facilities 
provided by ‘Web 2.0’ to support chronic disease management in older adults. 

Given the opportunities offered, it came as no surprise to us in the course of this project that 
stakeholders expressed an interest in finding out more about the potential of web-based health and 
care interventions. 

Overview of the evidence base 

Our search criteria surfaced 26 reviews investigating the use of web-based interventions to support 
health and care. The publication dates of these reviews ranged from 2004 to 2016.  

Some of these reviews focused on the general effectiveness of web-based interventions; others 
focused on more specific questions related, for instance, to the efficacy of such interventions to 
promote medicines adherence; to levels of reported patient satisfaction with particular approaches; 
or to the extent to which approaches to delivering web-based interventions that have been 
demonstrated to have beneficial outcomes for patients with one type of long-term condition could 
be generalised to another. 

Most (12) of the reviews examined the use of web-based interventions in a mental health context; 
for instance, delivering, via a computer or Internet link, psychological therapies to people with 
depression, anxiety, sleep disorders, or addictions—so-called ‘tele-counselling’. Five of the reviews 
focused on diabetes, and one focused on heart disease. The remaining five reviews considered 
several different conditions. 

There are multiple challenges where the evidence for web-based interventions is concerned. 

Lack of descriptive detail 

At the level of an individual review, it is not always possible to determine precisely what kind of 
web-based intervention was deployed because this level of detailed information on content and 

                                                           
21 Office for National Statistics (2016), Internet users in the UK: 2016—statistical bulletin, London: Crown 
Copyright, 20th May 2016. 
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procedure is not (or is only very vaguely) provided. Did the intervention provide information online, 
or did it incorporate other interactive functionality such as e-mail or a discussion forum, or did it use 
more novel engagement approaches such as so-called ‘gamification’? Regrettably, it has not always 
been possible to discern this from the available study description. 

A number of reviews comment on the lack of detailed descriptive information in source studies on 
the demographics of users of web-based interventions, and web-usage statistics, which would 
provide a useful additional source of data, and which are – after all – these days reasonably 
straightforward to collect. 

In general, there is a paucity of information on the ‘what’ and the ‘how’ aspects of delivering web-
based interventions. We recognise that this information would be of use to providers and 
commissioners seeking to establish and develop such services in line with best practice. 
Unfortunately, the evidence as it currently stands does not allow us to draw firm conclusions on 
such methodological and procedural matters.  

Inconsistent nomenclature 

Even in instances in which a particular approach is described in detail, when one looks across the 
evidence, it is clear that there is considerable heterogeneity in the evidence base in terms of what 
one considers a ‘web-based intervention’, and what such an intervention entails. There is such a 
variety of approaches in use – some using a specific online mechanism; others using a variety of 
technology tools; some augmenting online delivery with some kind of peer or professional support 
‘offline’; some combining web delivery with mobile phone functionality such as SMS text messaging; 
some delivering what would be considered conventional ‘telemedicine’ – that it makes it very 
difficult to draw reliable, generalizable conclusions. 

Poor quality study design 

A considerable number of the studies that comprise the reviews we have analysed did not use 
control groups. This makes it difficult to attribute possible improvements to the intervention per se, 
which – in turn – makes it difficult to draw reliable conclusions.   

Are web-based interventions effective? Findings from the evidence 

Many of the reviews examined are tentative in their conclusions, citing issues with heterogeneity of 
interventions addressed, and the reliability of conclusions presented in, the source studies.  

It is difficult to identify generalizable findings from the evidence because the reviews conducted and 
the aims upon which the technology interventions are focused are so diverse: what may prove 
effective in impacting upon smoking cessation may not prove to be so for encouraging physical 
activity or medicines adherence in diabetes. 

However, we can tentatively advance the following assertions based on the available evidence: 

• The keen interest in using web-based interventions to deliver psychological therapies for people 
with mental health conditions appears to be warranted, with these interventions proving 
effective in reducing anxiety symptoms and accelerating the rate of remission. However, there is 
no evidence that web-based mental health interventions are effective in reducing depression 
symptom severity.  

• The evidence of effectiveness of web-based interventions in diabetes management is mixed. 
Where improved glycaemic control was observed in diabetic patients, reductions in HbA1c were 
more pronounced among patients with Type 1 diabetes, who tend to be younger (Type 2 
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diabetes is more common in older adults, and it is worth noting that, compared with younger 
adults, older adults report greater anxiety about using computers, lower use of technology and 
less confidence in their technological abilities. Therefore, some patients may have found 
difficulties in dealing with the telemedicine applications, for example, to upload blood glucose 
results to the website or to access online educational materials). 

• There is evidence to suggests that web-based interventions can be at least as effective as (not to 
mention more cost-effective than) interventions involving face-to-face contact with a healthcare 
professional (which has a relatively high implementation cost). However, further research needs 
to be conducted to understand whether such impacts manifest themselves only with certain 
constituencies of patient/types of condition. 

• Only one of the reviews provided insights into the cost-effectiveness of web-based interventions 
but this was in the North American context, which presents challenges in terms of transferring 
findings to the NHS. 

• Further research is almost always recommended to gather data in specific areas that will 
strengthen conclusions and enhance our understanding of what is effective in delivering web-
based interventions.  

• The pace of current web development is so rapid that ongoing research is needed to keep 
abreast of the potential beneficial impacts of ongoing innovation in this area. 

Enablers and barriers 

Irrespective of the health condition at which a web-based intervention is targeted, having an online 
experience that is tailored to the user, and that incorporates a degree of interactivity appear to be 
important ingredients in a solution’s success.  

• Where smoking cessation is concerned, for instance, Internet programmes that are 
interactive and tailored to individual responses lead to higher quit rates than usual care or 
written self-help at six months or longer (Civljak et al., 2013). Where the Internet 
programme was not tailored, this did not improve smoking outcomes (although it is also 
important to note that, interestingly, direct comparisons between interactive/tailored and 
non-interactive/non-tailored programmes did not show a difference between the two.)  

• The more tailored to the user a web-based intervention is, the more likely that individual is 
to adhere to their regime of cardiovascular disease medication (Cutrona et al., 2010). And in 
general, interventions that direct the user to relevant, individually-tailored materials report 
longer website session times per visit and more visits (Wantland et al., 2004).  

“The management of any chronic disease should be personalized to an individual, as 
the person is ultimately responsible for the success of the intervention […] Web-
based interventions should be designed to allow individuals to tailor the 
intervention to their specific needs. The flexibility to provide interactive and 
responsive programs for use on the Internet is increasing. This is conducive to the 
incorporation of interactive and continuous self-monitoring, feedback and 
information exchange that is certain to play an increasingly important role for this 
patient care need.” (Stellefson et al., 2013) 

 

In general, it appears that web-based interventions are more effective and have greater impact 
when they are delivered in conjunction with a range of other supporting measures—which can 
include encounters with a healthcare professional, or reinforcement from mobile phone reminders, 
etc.  
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Although the power of social media is often felt to be in its immediacy, its offering the facility for 
real-time (often referred to as ‘synschronous’) communication; where healthcare-related 
information exchange is concerned it is ‘asynchronous’ communication – the intermittent exchange 
of messages, with users reading and responding to posts instead in their own time – that is felt to 
deliver most benefit for patients. This is because it provides time for them to reflect upon new 
messages and respond in a more considered fashion. 

A number of reviews indicate a trend in which web-based interventions decrease in their impact 
over time. This suggests that support and the generation of positive motivation should be intensified 
over time. Additionally, a more participatory design approach, involving target users in developing 
personalised web-based interventions, might enhance persistence in usage and adherence to 
treatment (this relates to the point about tailoring above). 

List of reviews considered 

A full breakdown of articles that formed part of this review follows below: 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2006 Griffiths, K M; 
Christensen, H 

Review of randomised controlled 
trials of Internet interventions for 
mental disorders and related 
conditions  

Mental illness, sleep 
disorders and 
addictions 

Internet interventions for depression and anxiety disorders offer promise for use as 
self-help applications for consumers or as an adjunct to usual care. 

15 

2010 Whittaker, R; 
Borland, R; 
Bullen, C; Lin, RB; 
McRobbie, H; 
Rodgers, A 

Mobile phone-based 
interventions for smoking 
cessation 

Mental illness, sleep 
disorders and 
addictions 

Studies incorporating biochemical verification of quitting status demonstrated an even 
higher chance of smokers quitting. 

12 

2010 Tait, RJ; 
Christensen, H 

Internet-based interventions for 
young people with problematic 
substance use: a systematic 
review 

Mental illness, sleep 
disorders and 
addictions 

Web interventions that targeted alcohol-related problems had an effect about 
equivalent to brief in-person interventions, but with the advantage that they could be 
delivered to a far larger proportion of the target population. Web-based preventative 
interventions in those who did not drink appeared to have minimal impact. There were 
insufficient data to assess the effectiveness of web-based interventions for tobacco use 
by adolescents. 

16 

2010 Griffiths, KM; 
Farrer, L; 
Christensen, H 

The efficacy of internet 
interventions for depression and 
anxiety disorders: a review of 
randomised controlled trials 

Mental illness, sleep 
disorders and 
addictions 

Internet interventions for depression and anxiety disorders offer promise for use as 
self-help applications for consumers or as an adjunct to usual care. 

29 

2011 Riper, H; Spek, V; 
Boon, B; Conijn, 
B; Kramer, J; 
Martin-Abello, K; 
Smit, F 

Effectiveness of E-self-help 
interventions for curbing adult 
problem drinking: a meta-analysis 

Mental illness, sleep 
disorders and 
addictions 

Web-based self-help interventions without professional contact are effective in curbing 
adult problem drinking in high-income countries. It is not clear whether web-based 
interventions that include professional contact are more effective against problem 
drinking than no-contact interventions and, if so, to what types of problem drinkers 
that might apply. 
No-contact web-based self-help interventions could be more cost-effective than other 
approaches (e.g. screening; brief face-to-face interventions) that have relatively high 
implementation costs. Studies that rigorously assess this proposition are not yet 
available, so further research is needed here. 

9 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2011 Hutton, HE; 
Wilson, LM; 
Apelberg, BJ; 
Tang, EA; Odelola, 
O; Bass, EB; 
Chander, G 

A systematic review of 
randomized controlled trials: 
web-based interventions for 
smoking cessation among 
adolescents, college students, 
and adults  

Mental illness, sleep 
disorders and 
addictions 

Evidence supporting the use of web-based interventions for smoking cessation was 
insufficient to moderate in adults and insufficient in college students and adolescents. 

21 

2012 Richards, D; 
Richardson, T 

Computer-based psychological 
treatments for depression: a 
systematic review and meta-
analysis  

Mental illness, sleep 
disorders and 
addictions 

Compared with controls (mainly waiting list or treatment as usual), there was a 
statistically significant effect on self-reported depression after treatment and at follow-
up. Computer-based interventions were associated with a significant increase in the 
odds of clinical improvement in depression and recovery from depression. Analysis 
found statistically significant effects of treatment on self-reported measures of 
depression, except for those using a synchronous mode of communication. 

40 

2013 Dowling, M; 
Rickwood, D 

Online counseling and therapy for 
mental health problems: a 
systematic review of individual 
synchronous interventions using 
chat  

Mental illness, sleep 
disorders and 
addictions 

Tentative support for the efficacy of individual synchronous online chat counselling and 
therapy. However, the evidence is not sufficient to draw definitive conclusions and 
further research is needed. 

6 

2013 Civljak, Marta; 
Stead, Lindsay F; 
Hartmann-Boyce, 
Jamie; Sheikh, 
Aziz; Car, Josip 

Internet-based interventions for 
smoking cessation 

Mental illness, sleep 
disorders and 
addictions 

More evidence is needed to determine if programmes delivered over the Internet can 
help people to stop smoking. Internet programmes that are interactive and tailored to 
individual responses lead to higher quit rates than usual care or written self-help at six 
months or longer. The Internet may have an additional benefit when used alongside 
other interventions, such as nicotine replacement therapy or other pharmacotherapy. 
Innovative smoking cessation interventions delivered via the Internet may be more 
attractive to young people and to women who smoke, and less attractive to smokers 
reporting depression. 

28 

2014 Danielsson, AK; 
Eriksson, AK; 
Allebeck, P 

Technology-based support via 
telephone or web: a systematic 
review of the effects on smoking, 
alcohol use and gambling  

Mental illness, sleep 
disorders and 
addictions 

Issues with lack of control groups in many studies, which makes it difficult to attribute 
possible improvements to the intervention per se.  Also, studies do not report 
demographic characteristics so it is difficult to draw firm conclusions regarding which 
populations are more or less likely to benefit from technology-based intervention. Very 
seldom are the effects of possible additional help or complementary care examined and 
controlled for. More research is needed to gain insights into these areas. 

74 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2014 Ye, X; Bapuji, SB; 
Winters, SE; 
Struthers, A; 
Raynard, M; 
Metge, C; 
Kreindler, SA; 
Charette, CJ; 
Lemaire, JA; 
Synyshyn, M; 
Sutherland, K 

Effectiveness of internet-based 
interventions for children, youth, 
and young adults with anxiety 
and/or depression: a systematic 
review and meta-analysis  

Mental illness, sleep 
disorders and 
addictions 

Internet-based interventions are effective in reducing anxiety symptoms and increasing 
remission rate, but not effective in reducing depression symptom severity. Due to the 
small number of higher quality studies, more attention to this area of research is 
encouraged. 

7 

2016 Olthuis, Janine V; 
Watt, Margo C; 
Bailey, Kristen; 
Hayden, Jill A; 
Stewart, Sherry H 

Therapist-supported Internet 
cognitive behavioural therapy for 
anxiety disorders in adults 

Mental illness, sleep 
disorders and 
addictions 

Very heterogeneous evidence base. More research needed comparing ICBT and face-to-
face CBT, examine the importance of the role of the therapist in ICBT, and include 
effectiveness trials of ICBT in real-world settings. A timely update to this review is 
needed given the fast pace of this area of research. Therapist-supported ICBT is more 
efficacious than a waiting list, attention, information, or online discussion group- only 
control. It looks like there isn't a significant difference in outcome between unguided 
CBT and therapist-supported ICBT, but this finding needs to be confirmed. Therapist-
supported ICBT may not be significantly different from face-to-face CBT in reducing 
anxiety. 

38 

2008 Dalton, JE Web-based care for adults with 
type 2 diabetes  

Diabetes Included studies varied greatly. This inhibits the drawing of general conclusions about 
telediabetes programs. It seems likely that there is a promising future for telediabetes 
as a tool for service delivery, but dieticians must increase their knowledge, competency, 
advocacy and research efforts in this area. 

9 

2012 Yu, CH; Bahniwal, 
R; Laupacis, A; 
Leung, E; Orr, MS; 
Straus, SE 

Systematic review and evaluation 
of web-accessible tools for 
management of diabetes and 
related cardiovascular risk factors 
by patients and healthcare 
providers 

Diabetes Mixed evidence on whether web-based self-management tools for patients with poorly 
controlled diabetes can reduce blood pressure and cholesterol. Nutrition and physical 
activity web sites generally led to reduction in measures of obesity. There is mixed 
evidence on whether online smoking prevention and cessation tools impact upon 
smoking rates. There was some evidence across tools that the more interactive tools 
resulted in greater clinical improvements. 

57 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2013 Marcolino, MS; 
Maia, JX; Alkmim, 
MB; Boersma, E; 
Ribeiro, AL 

Telemedicine application in the 
care of diabetes patients: 
systematic review and meta-
analysis  

Diabetes Improved glycaemic control observed in diabetic patients with reductions in HbA1c 
more pronounced among patients with Type 1 diabetes. No clinically-relevant impact 
was observed on LDL-c and blood pressure. Some sugestion of BMI reduction in 
diabetes patients who used telemedicine, but these outcomes need to be further 
explored in future trials. Higher HbA1c reduction in interventions which lasted six 
months when compared to the ones that lasted at least one year. Although it did not 
reach statistical significance, it suggests a trend of decreasing intervention impact over 
time. This finding suggests that in clinical practice contact through telemedicine and 
positive motivation should be intensified over time, in order not to decrease the impact 
on glycaemic control. Additionally, a more participatory design approach, involving 
target users in developing personalized interventions, might enhance persistence in 
usage and adherence to treatment.Type 2 diabetes is more common in older adults. 
Compared with younger adults, older adults report greater anxiety about using 
computers, lower use of technology and less confidence in their technological abilities. 
Therefore, some patients may have found difficulties in dealing with the telemedicine 
applications, for example, to upload blood glucose results to the website or to access 
online educational materials. 

13 

2014 Harrison, S; 
Stadler, M; Ismail, 
K; Amiel, S; 
Herrmann-
Werner, A 

Are patients with diabetes 
mellitus satisfied with 
technologies used to assist with 
diabetes management and 
coping? A structured review 

Diabetes Positive user experience is correlated strongly with ease of use and improved diabetes 
management. Increased support was valued, and resulted from devices facilitating 
interaction with healthcare professionals peers. This support formed an important 
aspect of patient satisfaction and should be considered for future interventions. 

26 

2014 Pereira, K; 
Phillips, B; 
Johnson, C; 
Vorderstrasse, A 

Internet delivered diabetes self-
management education: a review  

Diabetes Web-based diabetes education resulted in significantly improved glycaemic control 
compared with usual care, but it does not appear to be significantly more effective than 
printed materials. It also resulted in improved clinic attendance compared with face-to-
face education. Some studies also demonstrated improvements in self-efficacy, 
diabetes knowledge, exercise behaviours, and self-care behaviour. When Internet-
based materials are used in conjunction with a face-to-face diabetes nurse educator, 
the added interaction leads to improved glycaemic control and diabetes knowledge. 
More research is needed on the cost-benefits of Internet diabetes education and best 
methods to maintain patient engagement, along with more studies assessing long-term 
impact. 

14 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2004 Wantland, D J; 
Portillo, C J; 
Holzemer, W L; 
Slaughter, R; 
McGhee, E M 

The effectiveness of Web-based 
vs. non-Web-based interventions: 
a meta-analysis of behavioral 
change outcomes (Structured 
abstract) 

Multiple Web-based interventions improve behavioural change outcomes (e.g. increased 
exercise time, increased knowledge of nutritional status, increased knowledge of 
asthma treatment, increased participation in healthcare, slower health decline, 
improved body shape perception, and 18-month weight loss maintenance). Those 
interventions that directed the participant to relevant, individually tailored materials 
reported longer Web site session times per visit and more visits. Additionally, those 
sites that incorporated the use of a chat room demonstrated increased social support 
scores. 
The long-term effects on individual persistence with chosen therapies and cost-
effectiveness of the use of Web-based therapies and hardware and software 
development require continued evaluation. 

22 

2009 Stinson, J; Wilson, 
R; Gill, N; 
Yamada, J; Holt, J 

A systematic review of internet-
based self-management 
interventions for youth with 
health conditions  

Multiple The review evaluated the effectiveness of internet-based self-management 
interventions on health outcomes in children and adolescents with health conditions 
and found evidence for improvement in symptoms or disease control in obesity, 
recurrent pain, and encopresis and particularly for asthma. The review was relatively 
well conducted, but the evidence was limited and so the reliability of the authors’ 
conclusions is unclear. 

9 

2013 

 

 

 

 

Kuijpers, W; 
Groen, WG; 
Aaronson, NK; 
van Harten, WH 

A systematic review of web-
based interventions for patient 
empowerment and physical 
activity in chronic diseases: 
relevance for cancer survivors  

Multiple A recent review of Web-based interventions for type 2 diabetes indicated that 
interventions of longer duration (more than 12 weeks) resulted in better outcomes, and 
it is likely that the same is valid for cancer survivors. However, future studies need to 
confirm this. 
The study identified seven elements common to effective web-based interventions, but 
these were used in different combinations and were adapted to the specific patient 
population under consideration. It is therefore not possible to make a judgment about 
the individual contribution of these elements to intervention outcomes. 

19 

2013 Beatty, L; 
Lambert, S 

A systematic review of internet-
based self-help therapeutic 
interventions to improve distress 
and disease-control among adults 
with chronic health conditions  

Multiple Evidence of improvement in symptom or disease control in most of the health 
conditions under consideration. However, there is limited evidence regarding their 
impact on health care utilization (some evidence with asthma), knowledge and quality 
of life outcomes. Unable to determine the effectiveness of internet interventions on 
self-efficacy, social support or emotional well-being. The review was unable to conclude 
definitively whether self-management interventions delivered through the internet are 
as effective as face-to-face therapies. This was because most of the studies used usual 
care or wait-list control comparison groups. 

24 
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Publication 

Year 

Author Title Condition Summary # of 

studies 

2013 Stellefson, M; 
Chaney, B; Barry, 
AE; Chavarria, E; 
Tennant, B; 
Walsh-Childers, K; 
Sriram, PS; 
Zagora, J 

Web 2.0 chronic disease self 
management for older adults: a 
systematic review  

Multiple Use of 'Web 2.0' functionality may be associated with improvements in health 
behaviours (e.g., physical activity) and health status (e.g., HRQoL). However, few 
studies indicated statistically significant improvements in medication adherence, 
biological outcomes, or health care utilization. Users felt greater self-efficacy for 
managing their disease(s) and benefitted from communicating with health care 
providers and/or website moderators to receive feedback and social support. 
There is need for a greater understanding of the costs and benefits associated with 
using patient-centred Web 2.0 technologies for chronic disease self-management. More 
research is needed to determine whether the long-term effectiveness of these 
programs is sustainable among larger, more diverse samples of chronically ill patients. 

14 

2010 Cutrona, SL; 
Choudhry, NK; 
Fischer, MA; 
Servi, A; 
Liberman, JN; 
Brennan, TA; 
Shrank, WH 

Modes of delivery for 
interventions to improve 
cardiovascular medication 
adherence  

Heart disease Electronic interventions - particularly those that are tailored - contribute to improved 
adherence to cardiovascular disease medications (but so do in-person pharmacist 
interventions held at the site of medication dispensing and in-person interventions at 
the point of hospital discharge). Home automatic blood pressure monitoring and 
programmable pill caps with reminder cues demonstrate promising results.  
Future studies should explore new electronic approaches and in-person interventions 
at the site of medication distribution. A focus on identifying times of increased patient 
receptivity to the adherence message will also be important. 

51 

2012 Pellowski, JA; 
Kalichman, SC 

Recent advances (2011-2012) in 
technology-delivered 
interventions for people living 
with HIV  

HIV/AIDS Despite the well-recognized need of one-third of HIV positive individuals not in 
treatment, there was no evidence supporting the use of technology to improve 
engagement and retention in care. 

12 

2012 Hong, Y; Pena-
Purcell, NC; Ory, 
MG 

Outcomes of online support and 
resources for cancer survivors: a 
systematic literature review 

Cancer Existing studies of online cancer support and resources have demonstrated preliminary 
but inconclusive evidence for positive outcomes. We call for additional studies with 
rigorous study designs and the inclusion of more diverse participants and cancer 
conditions. 

24 

2014 Zhao, J; Zhai, YK; 
Zhu, WJ; Sun, DX 

Effectiveness of telemedicine for 
controlling asthma symptoms: a 
systematic review and meta-
analysis  

Asthma Telemedicine interventions do not appear to improve asthma function scores, but other 
benefits may be present. 

11 
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6.2.5 Mobile phone digital health ‘apps’ 

Overview of the evidence base 

Only eight conforming articles made reference to using smartphone or mobile applications and, of 
those eight, two were excluded on the grounds of being written in a foreign language or a duplicate. 
A similar issue was encountered with these systematic reviews whereby ‘smartphone interventions’ 
were referred to as a group without details of which specific technologies, in this case apps, were in 
use. Only one article referenced smartphone applications and that was in relation to asthma (see 
findings section below). However, we consider it important to include a section on smartphone 
usage and its potential within the TECS area and implications for the future, including a discussion on 
other research outside of the results of our formal literature survey. 

Are mobile health ‘apps’ effective? Findings from the evidence 

From our review, the single article included in this section, which looked at mobile phone-based 
asthma self-management and included two RCTs with a total of 408 participants, concluded that 
“The current evidence base is not sufficient to advise clinicians, policy-makers and the general public 
with regards to the effectiveness of smartphone and tablet computer apps for the delivery of 
asthma self-management programmes” (Marcano Belisario et al., 2013). Therefore, it is not possible 
to recommend the use of smartphone applications as a healthcare delivery method at this point in 
time, based on the results of our review. 

The authors of the article cited above did venture ideas as to how healthcare app usage could work 
and what the benefits could be:  

“Health apps may be able to reach a large proportion of the population, particularly in 
settings where infrastructure and access to printed materials or face-to-face consultations is 
restricted (Masoli 2004). Most people tend to carry their mobile phones with them at all 
times, leaving them on even at night (Ofcom 2013). Ready access to apps running on a 
phone may promote engagement and reduce barriers to specific activities such as self 
monitoring. Unlike websites, apps can store login details and, by default, store the last used 
location within the app so that they can be resumed instantly. Apps can also alert an 
individual (or the clinical team) about the deterioration of asthma symptoms, prompting 
them to take timely action or seek timely care. Reminders linked to an electronic diary could 
help address non-adherence or non-attendance caused by forgetfulness.” (Marcano 
Belisario et al., 2013) 

 

Having ascertained that there is not currently a significant body of evidence in favour of the 
effectiveness of smartphone and tablet applications in managing health conditions, it is important to 
note that other bodies of work do exist that report evidence for using smartphone applications to 
deliver healthcare. When looking at the grey literature and conducting informal searches of 
publications that deal with the topic of digital health and health apps, there is much discussion 
about this area. It could be there are too few studies out there to have warranted a systematic 
review at this stage. The following is an attempt to summarise the main points of discussion in the 
literature that we have uncovered as part of this evidence base review.  

IMS Health, a global information and technology services company based in the USA, conducted an 
in-depth study on the existing evidence base for healthcare apps, or mHealth apps, as it 
interchangeably describes them in the report. The report concluded that the majority of studies 
published to date are assessments of app usage among user populations, rather than effectiveness 
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of the apps in improving health outcomes or delivering savings to healthcare providers22. IMS Health 
observes that, in line with our evaluation of the literature, existing app evidence is lumped in with 
other mobile phone-based interventions such as telemedicine and SMS-text messaging, but that app 
studies “are beginning to differentiate themselves”23. IMS has identified several key areas in which 
mHealth studies have produced positive results: 

Nutrition 

• Increased adherence to diet monitoring and decreased effort to continue diet without app. 

Wellness 

• Results of healthy lifestyle indicators demonstrate the positive impact of using web-based app 
interventions. 

Mental health 

• Rapid improvements in work and social functioning with participants who had middle to 
moderate depression, anxiety and/or stress. 

Perioperative care 

• App used effectively in patients undergoing routine cardiac procedures to ensure 100% 
compliance with instructions along with excellent patient satisfaction scores. 

 

IMS Health also noted that, based on a review of 113 quantitative studies related to healthcare apps, 
“the most notable and positive evidence generated to date is in the areas of: 

• Type II diabetes 

• Multiple sclerosis 

• Cardiovascular disease 

• Obesity”24 

 

Much more work needs to be done on the assessment of health apps, given their proliferation and 
popularity, in order to mitigate the potential negative consequences of patients using apps that have 
not been verified and which could provide misleading information or guidance that is actually 
harmful, as well raising concerns about privacy and usage of personal data. In New York recently 
(March 2017), developers of three different mobile health apps were fined a combined $30,000 by 
the Attorney General’s office and required to make changes to their advertising language and 
privacy policies. There is a lack of regulation covering the mobile health industry at present.25 

  

                                                           
22 IMS Health Institute for Healthcare Informatics, Patient Adoption of mHealth: Use, Evidence and Remaining 

Barriers to Mainstream Acceptance, September 2015. See: 
http://www.imshealth.com/files/web/IMSH%20Institute/Reports/Patient%20Adoption%20of%20mHealth/IIHI
_Patient_Adoption_of_mHealth.pdf  
23 Ibid. 
24 Ibid. 
25 Molteni, M., ‘Wellness apps evade the FDA, only to land In court’, Wired, March 2017. See: 
https://www.wired.com/2017/04/wellness-apps-evade-fda-land-court/  



Page 59 

  

Enablers and barriers 

The pace of technological change and spread and adoption of new technologies in recent years is 
astounding. A 2012 review cited that smartphone penetration in the UK was 51%, whereas today 
81% of the population own a smartphone, an incredible rise and making the smartphone the “most 
successful consumer electronics device of all time.”26 No other device has the potential of the 
smartphone to reach as many people and transform consumer behaviour – adoption of other 
devices, including those that have potential to be used in a healthcare context, pales in comparison: 
“fitness bands, smart home appliances, smart lighting and smart watches [are owned by] under ten 
per cent” of the population.27 

Simon Stevens, NHS England’s Chief Executive, “wants people who already use apps such as Uber or 
Airbnb to show the same willingness to embrace digital technology that could alert them to the 
possible onset of a stroke, heart attack or deadly infection.”28  

If this comes to pass, as the general trend appears to indicate, the results for health will be 
transformative. However, given the very recent nature of the incredible spread in smartphone 
ownership, quality evidence in this area appears to be lacking. In addition, given the personal nature 
of smartphone usage, in that smartphones are multipurpose devices which are not used solely for 
health, there are associated difficulties in designing and conducting truly objective RCTs as each 
individual uses their smartphone differently. 

The difference in app usage among different parts of the population must be taken into account. A 
lot of work has been carried out in the area of elderly care. IMS Health identified that, ‘of the 
mHealth app clinical trials recruiting over 2000 patients, 53% are directed at the senior population’ 
which they describe as ‘a key population that requires healthcare management and is targeted for 
mHealth app utilisation growth in the near future.’29 

List of reviews considered 

A full breakdown of the articles that formed part of this review follows below: 

 

                                                           
26 Deloitte, Global Mobile Consumer Survey 2016:UK Cut, 2016. See: 
https://www.deloitte.co.uk/mobileuk/assets/pdf/Deloitte-Mobile-Consumer-2016-There-is-no-place-like-
phone.pdf  
27 Ibid. 
28 The Guardian, NHS to offer free devices and apps to help people manage illnesses, June 2016. See: 
https://www.theguardian.com/society/2016/jun/17/nhs-to-offer-free-devices-and-apps-to-help-people-
manage-illnesses 
29 IMS Health, 2015. Op. cit, p.20. 
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Published Author Title Condition Summary 

2013 Marcano Belisario, José S; 
Huckvale, Kit; Greenfield, 
Geva; Car, Josip; Gunn, Laura 
H 

Smartphone and tablet self-
management apps for asthma 

Asthma Two RCTs evaluated the effect of a mobile phone-based asthma self-management 
intervention on asthma control by comparing it to traditional, paper-based asthma self-
management. One study showed that the use of a smartphone app for the delivery of an 
asthma self-management programme had no statistically significant effect on asthma 
symptom scores, asthma-related quality of life, unscheduled visits to the emergency 
department or frequency of hospital admissions. The other included study found that the 
use of a smartphone app resulted in higher asthma-related quality of life scores at six-
month follow-up. However, overall, the results were inconclusive.  
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7. Conclusions and recommendations 

 

Given the limitations of the evidence base discussed above, it has been challenging to identify 
reliable, generalisable conclusions. However, in the spirit of pragmatism that has characterised this 
review, and in the interests of giving providers and commissioners a steer on where to focus their 
planning discussions, we conclude the following: 

 

7.1 WHICH TECHNOLOGIES SHOULD VANGUARDS AND 
COMMISSIONERS INVEST IN? 

 

SMS text messaging 

• There is consistent evidence that text message interventions have beneficial effects on HbA1C 
and glycaemic control in diabetes care, and that patients are accepting of the technology. 

• There is consistent evidence that text messages are effective in supporting short-term smoking 
cessation. 

• The evidence is clear that text messaging is an effective mechanism for the delivery of substance 
misuse interventions, notable for its ability to reach a larger number of people that would be 
possible in a face-to-face setting. 

• Weekly text messages can enhance adherence to antiretroviral medicine for the treatment of 
HIV/AIDS, and increase HIV viral load suppression 

• Evidence shows that text messages can improve medication adherence for the treatment of skin 
conditions such as acne. 

 

Telemonitoring 

• Telemonitoring is recommended for the care of patients with diabetes. Self-monitoring of blood 
glucose is recommended pre- and post-meal to show patients the effect of diet on glucose 
levels. Patients should be educated in the use of technology to measure (e.g., glucometer) and 
to share (e.g., online database) data. 

• Telemonitoring is recommended for the monitoring of Heart Disease patients. Patients should 
record and share blood pressure with a cardiac nurse and/or overlooked by a physician. The 
healthcare professional should have very active involvement with the patient. 

• Telemonitoring is recommended for the treatment of COPD patients only as a means to reduce 
the use of health services (e.g. Telemonitoring leads to a reduction in hospitalisation rates). 
There is insufficient evidence that telemonitoring has health benefits for COPD patients. None of 
the evidence observed showed that telemonitoring caused harm to COPD patients. 
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• Telemonitoring is recommended to improve blood pressure control in patients living with 
Hypertension. 

 

Video consultation 

• There is a significant critical mass of evidence for video calls to be effective in treating mental 
illness – to provide consultation, short term support and counselling. 

• Chronic illness: Remote video technology found “no differences in the quality indicators of 
medication compliance, knowledge of disease, or self-care ability; patient satisfaction; or service 
use”, indicating that video calling is an acceptable substitute for face-to-face care in this 
instance. 

• The publication date range of the articles reviewed is an important consideration as quality of 
video calls will have improved significantly in recent years and associated costs will have fallen. 

 

Web-based interventions 

• Further research is needed involving control groups to enable the more precise identification of 
impact, and providing information on the ‘what’ and ‘how’ aspects of delivery.  

• Although beneficial as a standalone intervention, to maximise effectiveness, web-based 
interventions should be delivered in conjunction with other measures—including face-to-face 
contact with healthcare professionals. This may help to promote adherence, and mitigate the 
phenomenon observed in a number of reviews in which there is a diminution of intervention 
impact over time. 

 

Digital health apps 

• The most positive evidence of effectiveness to date is in the areas of Type 2 Diabetes, Multiple 
Sclerosis, Cardiovascular Disease, and Obesity. 

• Other, non-peer reviewed, sources of evidence indicate positive effect in the areas of nutrition, 
wellness, mental health, and perioperative care. 

• Somewhat unhelpfully, evidence on digital health apps’ effectiveness is often aggregated with 
that for other mobile phone-based interventions, e.g., telemedicine and SMS text messaging. 
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8. Limitations of this research; opportunities for further 
work in this area 

 

As we have already mentioned, many of the systematic reviews that we have considered in the 
course of this piece of work call for further research to address the manifold methodological issues 
present in existing studies, or to keep abreast of the rapid pace of innovation in and implementation 
of TECS. 

There are many innovations that we have not been able to cover in this review on account of the 
fact that they are so new – or, where they have been deployed, it is too early in the process of 
adoption for their impacts and outcomes to show – to appear in the published evidence. This is a 
situation that will, of course, change over time, as these modalities are demonstrated to deliver 
benefit (or not).  

For instance, where messaging applications are concerned, it could be considered a limitation of this 
research that we have not covered the use of applications such as WhatsApp, Facebook Messenger, 
and direct/private messenger functions on social media platforms such as Snapchat and Twitter—
simply because these did not surface in any of the reviews. The rise in popularity and ubiquity 
among certain demographic segments, potential extended reach, and their potential utility in 
supporting patient care means that, in future, these services may contribute to the effectiveness of 
messaging as a health intervention. That will be for future reviews of this kind to determine. 

Another area of interest that we have not been able to cover adequately on account of the limited 
available evidence is the provision of TECS solutions across multiple health and care settings. This 
seems to present an opportunity for significant efficiency savings and improvements to patient and 
service user experience, but we have yet to find any published evidence that suggests that this 
degree of integration is taking place.  
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9.   Additional resources 

There is a large and growing body of material designed to provide practical guidance to providers 
and commissioners interested in establishing and developing TECS provision. Some of these have 
come to our attention relatively recently and therefore we have been unable to give them full 
consideration in the course of this review.  

In the interests of signposting colleagues to sources of information that could prove helpful to them 
in local discussions about TECS, we include these resources here: 

 

CECOPS International Code of Practice for Planning, Commissioning and Providing Technology 

Enabled Care Services, April 2017 [http://www.cecops.org.uk/code-of-practice-scheme/scope-
of-technology-enabled-care-services-code/]. Please note: this publication is not free, and can 
be purchased on the CECOPS website. 

Greenhalgh, T., et al., ‘What is quality in assisted living technology? The ARCHIE framework for 
effective telehealth and telecare services’, BMC Medicine, 2015. 

NHS Commissioning Assembly, TECS Resources for commissioners, January 2015. 
[https://www.england.nhs.uk/ourwork/qual-clin-lead/tecs/] 

Telecare Learning and Improvement Network (Telecare LIN) [http://www.telecarelin.org.uk/]. The 
Telecare LIN’s Monthly newsletters, a rich resource detailing wide-ranging current 
developments in TECS, can be found here: http://www.telecarelin.org.uk/news/  
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