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Foreword
The healthcare environment has long welcomed innovations in all of its forms and even before the COVID-19 pandemic, the 
institution was having to rapidly change the way care was delivered to serve an ageing population. It is no secret that digital 
innovation has the potential to revolutionise healthcare delivery to empower self-care, improve workflow efficiency, expand 
access and increase quality. We have all witnessed a similar phenomenon in many industries to date.

Over many years working in digital transformation and health technology research, we have listened to hundreds of 
innovators describe their products. They all promise to improve patient outcomes and make cost savings to the system in a 
wide variety of ways, from wearables to remote medical record access, artificial intelligence and everything in between.

For innovators like OneWeb it is important to recognise that despite these benefits, innovations can bring additional pressure 
to clinical teams, often diverting staff from front-line duties. This can occur through exploratory conversations, evidence 
gathering, advocacy, consultancy, patient engagement or budgetary investigation. Each day clinical teams are approached 
by a great many innovators with the promise of help - having your technology recognised in a busy and complex market is 
therefore a significant challenge.

It’s unlikely that your journey toward success will be linear and even in the event of having a UK evidence base for your 
product or service, there is currently no mandate to have your innovation adopted, unlike in pharmaceuticals. You should 
know that there is no ‘magic bullet’ to health technology adoption.

This report has been designed for OneWeb to engage, strategise and succeed in the healthcare environment. We have 
explored the vast array of potential use cases for Satellite Communications (satcoms) in healthcare, with a focus on areas 
where a commercial opportunity exists and there is potential to trial a proof of concept.

The usage and range of different technology platforms are increasing rapidly as health and care institutions are focusing more 
on efficiency and improved delivery of services to patients. The rising prevalence of chronic diseases, ageing populations, and 
rise in service costs are leading to the increasing investment and adoption of technology in the healthcare industry.

Many rural areas still lack healthcare infrastructure, a skilled workforce, and access to quality health services. The integration 
of technology-enabled services along with satellite connectivity assists in providing improved access to better health services 
to such deprived areas.

The implementation of satellite connectivity has the potential to complement or enhance terrestrial services, enabling 
high-quality digital imaging, remote patient monitoring, rapid access to connectivity where existing solutions aren’t meeting 
demand, support for home workers, and improved access to patient records for a workforce that moves across health 
system borders, address data poverty issues and improve linkages between public and private health services. This report 
underlines these use cases and shines a light on opportunities for further exploration.
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Overview
In this comprehensive, independent thought-leadership report we cover the opportunities unlocked by Low Earth Orbit 
(LEO) satcoms for the healthcare sector, with recommendations for opportunities and service delivery enhancement in 
remote parts of the UK and beyond. Unlike geostationary (GEO) satellites that must always orbit along Earth’s equator, LEO 
satellites do not have to follow a particular path meaning there are more available routes for satellites. LEO has a number 
of potential use cases in health. Being low orbit, satellites can now compete on speed and cost, without the legacy issues 
around latency, bandwidth and availability. 

To further explore these use cases, this report will look at a number of market verticals, with healthcare being the primary 
focus. We also include other LEO applications around the world, including industries where a similar use case could be 
applied to healthcare. This report will describe the healthcare sector in the UK as it is currently arranged, with Cornwall, UK 
assessed as the potential test case location for future trials.

Methodology
Healthwave has used a contemporary approach to literature reviews, pulling papers from academic 
databases blended with our own experiences and expertise in frontline NHS service delivery. 
Using a mixture of systematic literature review techniques covering both academic and non-
academic literature to identify potential use cases, we set out the landscape and possibilities of this 
technology within a healthcare setting.

“The NHS faces many challenges, not least dealing with the backlog of work exacerbated by the global pandemic. 
Whilst many of the solutions will involve workforce, workflows and logistics, advancements in technology also offer 
new and exciting ways to deliver healthcare.

Connectivity is a significant challenge. Huge advancements have been made through the rollout of the Health and 
Social Care Network (HSCN), a new data network for health and care organisations that replaced N3.

The HSCN network now supplies over 950 connected organisations across more than 12,000 sites who now benefit 
from the improved network and bandwidth capacity, financial savings and easier and smoother access to clinical 
systems.

Together with advancements in Satellite connectivity, there are further opportunities to enhance connectivity. 
Whether that’s connecting the growing remote health and care workforce, offering complimentary services to support 
business continuity or providing additional means to connect households and healthcare services not currently 
connected to a reliable terrestrial network.

The NHS has always been at the cutting edge of innovation and as the UK’s world-leading space sector continues to 
grow it is likely to support vital public services like the NHS with innovative applications in the future”.

Regional Director, NHSE/I
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USE CASES - Overview
The following use cases are ordered in rank of opportunity or importance. Connecting private health appears to be a 
particular priority in the South West region. Roving reporter model is a particularly large opportunity for roll out of LEO 
technology. Business continuity, digital inclusion and augmenting connectivity are significant national and international 
opportunities to make the case for the inclusion of LEO functionality at this level.

Title Description Relevant data Outcome

1. Connecting 
Private Health

Some healthcare providers such 
as private dentists in SW England 
have been unable to connect 
to HSCN due to issues with 
connectivity

2,500 dentists are reported 
as being fully private in the 
UK. Providers need to send 
small digital files in the form 
of documents, referral letters, 
reports and x-ray images.

Dental patients will have reduced 
times from referrals to treatment. 
Due to improved connectivity 
using a satcoms patient 
management system.

2. Roving 
Reporter Model

Large numbers of NHS staff are 
field-based and often travel 
to remote locations, with a 
significant proportion of these 
events being ‘emergencies’. 
Reducing avoidable conveyance 
to the A&E is a key policy driver, 
with NHS England developing 
a long-term strategy to reduce 
ambulance conveyance to ED by 
2023

Over 3 million category ‘A’ 
emergency ambulance visits 
were completed in 2019, across 
10 Ambulance trusts.

By using a reliable and truly 
mobile connectivity solution, 
the NHS can be supported to 
reduce avoidable conveyance 
to A&E through enabling access 
to patient notes and care plans. 
Expanding the reach of remote 
consultations via online text, 
audio or video.

3. Business 
Continuity 
- remote 
working

Clinicians are increasingly 
working remotely but are 
prevented from doing this by 
barriers including bandwidth 
issues and contested networks, 
e.g. Radiologists interpreting MRI 
scans.

There are almost 4000 radiology 
consultant doctors working 
in the NHS, with a reported 
shortage causing great concern 
as the amount of imaging work 
increases in the NHS with time. 
In 2018, £88million was spent 
on outsourcing for radiology 
services, the equivalent of 1028 
consultant radiologists.

Providing remote working NHS 
staff with flexibility in choice of 
reporting location will alleviate 
service pressures. It will also 
reduce the need for spending 
on private, often overseas 
replacement services.

4. Business 
Continuity - 
cybersecurity

Health data is commonly 
targeted by cyber criminals.  
Hospital trusts are continuously 
targeted and this leads to digital 
services outage for a variety of 
reasons.

The system level impact of 
system outage caused by 
cybersecurity breaches is clearly 
a massive area of concern, from 
lost functionality and associated 
cost of data breaches

LEO could act as a redundant 
network to be used in case of 
emergency by adding additional 
instances to help ensure network 
availability and decrease the risk 
of failure along a critical data 
path.

5. Augmenting 
Connectivity

Large health centres are 
increasingly being developed 
as hubs for a continuous shift 
of care from traditional hospital 
environments to community 
locations closer to people’s 
homes

NHS England and Improvement 
are spending £10 billion on 150 
Community Diagnostic Hubs in 
England.

These hubs will reduce travel 
time for patients to access 
diagnostic tests increasing early 
diagnosis and treatment rates.  
Oneweb could support the 
providers of digital services in 
the provision of robust, place 
based connectivity to ensure 
the success of this system 
transformation.

https://aace.org.uk/wp-content/uploads/2020/08/ScHARR-report-SRAC-Final-020320-.pdf
https://interventionalnews.com/nhs-more-radiologists/
https://interventionalnews.com/nhs-more-radiologists/
https://www.cqc.org.uk/sites/default/files/20180718-radiology-reporting-review-report-final-for-web.pdf
https://www.cqc.org.uk/sites/default/files/20180718-radiology-reporting-review-report-final-for-web.pdf
https://www.england.nhs.uk/wp-content/uploads/2018/02/lessons-learned-review-wannacry-ransomware-cyber-attack-cio-review.pdf
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Title Description Relevant data Outcome

6. Workforce 
Management

Healthcare workforces all across 
the globe require management 
and regulatory oversight.

1 in 5 doctors in the UK work as 
locums. 22,000 registered UK 
doctors work abroad.

Satcoms can support the 
monitoring and maintenance of 
standards of overseas/remote 
health workers to access support.

USE CASES - Deep dive
Background
OneWeb has a number of connectivity products. In addition to this consideration, we found a number of elements that need 
to be accounted for when selecting use cases for LEO infrastructure, products and services. 

We will also, as a means to focus the scope, look at areas where no terrestrial connectivity exists, where it is prohibitively 
expensive to install terrestrial activity and areas where LEO satcoms can complement existing terrestrial services. 

While there have been large advances in communications systems over the last 25 years, internet coverage in remote areas 
still remains patchy, highlighting a potential opportunity for the LEO solutions. OfCom’s 2020 Connected Nations report 
coverage levels remain lower in rural areas. Individual operator coverage ranges between 79% and 85% of all UK geography. 
The report goes on to note 

“In future, we will likely see Low Earth Orbit (LEO) satellite constellations beginning to offer residential and business 
broadband to UK consumers, at the earliest during 2021. These services will have lower latency, because the satellites 
are closer to earth, so they are more likely to provide decent broadband services… OneWeb will recommence 
launching satellites in December 2020 and anticipates offering an initial service by the end of 2021.” P25

Appropriate transmission speeds will affect the ability of telemedicine and medical devices to function, as well as more 
routine uses of the internet such as for consultations, or sending medical images. This consideration has also been factored 
into the use cases. 

For clarification in this report, we have grouped the use cases into six different subheadings, matching the order of the 
summary table given above.

1. Connecting private health

Professor Sam Shah is Chief Medical Strategy Officer 
for Numan. He works with a number of accelerators 
and digital health companies. Sam was previously 
Director of Digital Development for NHS England 
and NHSX and he works clinically in primary care. 
Sam has worked on a number of initiatives including 
the flagship project to digitise urgent care in the NHS. 
He has worked across the UK health system.

“ Under the right circumstances both private 
referrals and sat comms could have a role in 
supporting access, particularly given the current 
predicament for NHS Dentistry and in particular 
access to specialist services. Any novel approach 
to solving the access challenge could be beneficial 
for patients. The technical connectivity issues 
across dentistry are vast with a mixture of dated 
hardware and software, local referral systems 
and processes; and a blend of two operating 
environments in many practices.”

https://www.gmc-uk.org/-/media/documents/what-our-data-tells-us-about-locum-doctors_pdf-74371150.pdf
https://www.theguardian.com/society/2015/aug/23/new-doctors-leave-nhs-for-better-life-abroad
https://www.ofcom.org.uk/__data/assets/pdf_file/0024/209373/connected-nations-2020.pdf
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Currently, NHS England is driving forward initiatives to connect private health care providers to the NHS referral system. In 
particular, they wish to engage Dentistry and Optometry services which are often not connected to the NHS Health and 
Social Care Network (HSCN), creating a barrier to receiving e-referrals. Using a LEO solution to this perennial problem ‘in-a-box’ 
to connect Dental Practices and lower the barrier to e-referral represents a very promising use case.

As it currently stands, the system in dentistry involves paper-based referrals to the hospital service. This is partly because 
most private dentists are not on the Health and Social Care Network, being private organisations, yet they must often refer to 
NHS specialist services (mainly the Maxillo-Facial surgeons) on a regular basis.

• There are over 12,000 dental practices in the UK
• The British Association for Private Dentistry has over 6,500 members
• 6% of dental practices are classified as rural in the UK

• In the 2020 NHS Staff Survey 32.3% of all those who responded identified as a working carer. Working carers make 
up one third of the NHS workforce

• In 2020 Royal College of Physicians survey 21% of NHS staff indicated that they did not have adequate resources 
to enable them to work to their optimal extent

Offering a simple route to achieve excellent connectivity is one possible route to incentivise dentists and opticians to be 
further integrated into the NHS network. Like all other healthcare services, they will require the data security offered by 
satcoms but they do not necessarily need particularly rapid upload speeds, unlike the emergency services, as almost all 
dental/optical procedures are routine. In terms of LEO-specific products, the reduced cost required for the hardware makes 
a more attractive proposition for this need than GEO. In both cases, if OneWeb were to provide satcoms to private dentists 
and opticians, they might also offer WIFI to patients in these clinics at the same time. I.e. one system with multiple functions 
in each location benefiting both the patients but also the wider clinical network. Any contracting would likely involve working 
with a Patient Management System provider, whose products deliver referrals and clinical information transfer in dental and 
optometry services. 

2. Roving Reporter Model
Remote working because of COVID-19 has affected the NHS in lots of different ways. One effect for acute Trusts is the need 
for clinical staff working securely at home. Because it seems unlikely we will return to older working patterns there is a need 
to support NHS staff who have a senior role in delivery of care and work at home but don’t have access to a reliable high-
speed internet connection.

For example, there is an issue with radiologists, who have to use a large amount of visual data in their work which can strain a 
poorly performing internet connection. Secondly, the local WIFI connections will almost certainly be less secure than using a 
satellite communications device to send medical images and patient data. There could be a role for LEO remote working staff 
who handle large amounts of data but lack the appropriate connectivity at home. 

Another example is remote breast screening in Australia, which requires sending large data files or images for reporting by 
super specialised experts who tend to only be found in large urban centres.

Once more we can see the importance of low latency to support healthcare professionals, given the types of information 
required, LEO satellites would seem the most appropriate solution.

3. Business continuity -Remote Working
Bluelight/Mobile Services
The emergency services are one of the main segments of healthcare that could benefit from the use of Low-Earth Orbit 
satcoms. In this section, we focus on the main blue light services that one might find such as police, ambulance (NHS and 
volunteer like St Johns) and fire departments. However, there are also first responders such as bomb disposal, Coast Guards 
and Mountain Rescue as services with smaller personnel that need to be considered as uses cases. Further to this, we might 
also consider doctors, dentists and other clinical professionals who work in military or defence situations. 

https://www.breastscreen.org.au/community-support/women-in-rural-and-remote-areas/
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A further area of consideration for ambulance staff is ‘treatment escalation plans’, often termed ‘TEP forms’ in NHS parlance. 
Currently, an ambulance crew will deal with multiple different care records across a region. For example, one ambulance 
provider could typically traverse 150 miles in a single round. This would involve three different shared care records, 
so currently a team would be blind to TEPs as they exist as silos of information. LEO satcoms could be used to make 
summarised data more readily available to paramedic teams. 

This model of care - the clinical professional who travels to incidents across organisational boundaries - is largely applicable 
to paramedics. However, on a smaller scale, a similar role is played by community/district nurses and other field workers. 
Initiatives with these classes of workers have already been tried in terms of staff being issued laptops with wifi (dongles). 
However, it did not overcome the issues of blackspots. LEO Satellite solutions are particularly suited to supporting these 
types of services because they offer reduced latency compared to other alternatives, meaning urgent or emergency services 
are not required to wait to send or receive data. 

• The Ambulance service in England spends over £200 million on its fleet every year (Carter, 2016).
• There are over 5,000 vehicles in the English emergency ambulance fleet.
• Projected purchase of another 2,600 vehicles over the next five years (2021) to replace older vehicles.

In terms of human factors that could impact the delivery of this technology, one of the main barriers is the shifting staff 
patterns of services. Paramedics move between stations and locations regularly, with changing shift patterns. 

Therefore any LEO approach needs to be sensitive to the possibility of poor integration services in the NHS Similar issues are 
likely to occur when working with police, fire and rescue and other healthcare professionals and local authority (care) system. 
For blue light services, training is required for the entire care pathway as well as staff rostering. LEO satellite communications 
brings increased simplicity and flexibility for for front line healthcare professionals.

GP Services
Satcomms systems are potentially very useful for isolated GP practices such as in the highlands and islands of Scotland. There 
are many still, black and white images that can be sent to consultants by GPs who want extra medical opinions. LEO could 
facilitate the interaction between isolated GPs and acute trusts and other specialist healthcare services that are far away.

There are existing examples of GPs in Scotland using satcoms as a tool for communication. For example, the Armadale 
Medical Centre in Thurso installed systems to receive satellite communications. It was trialled for out-of-hours trials services 
to enable nurses, doctors and other clinical professionals to use smart devices and therefore access to emails, VoIP, and video 
transmission. Here low latency solutions such as LEOs can come into their own as GEO-solutions are less able to process 
videos and other services that require interactive communication between patient and doctor.

• 15.2% of patients in England don’t live within a 20 minute walk of a GP practice. In rural areas this rises to 19.4% of 
the population.

• 20% of Scotland’s GP practices are classified as rural

4. Business continuity -Cyber Security
Health data is a highly prized source of information for people performing cyber attacks. Particularly with ransomware 
attacks that obtain data and won’t release it to the organization except for payment. Previous attacks on the NHS of this 
nature have occurred before1 affecting over 60 Trusts and causing delayed surgeries and cancelled appointments. Smaller 
more localised attacks have also occurred in dozens of locations. Each Primary Care Network2 could have a LEO satellite 
communication system that could be scaled in a network as required to share information and would allow services to 
continue in the event of the primary network being compromised. Such requirements are outlined in the NHS England 
Business Continuity Plan. As well as local BCP’s in Clinical Commissioning groups, such as this Plan for North and East 
Hertfordshire which specifically names cybercrime as an area of risk. Here we see OneWeb’s role in supporting business 
continuity in the event of such an attack.

Beyond cybersecurity, the UK NHS has an Emergency Planning Resilience and Response (EPRR) plan for crisis events, covering 
the different types of organizations and responses required. Localised plans can also be found in city councils, unitary and 
local authorities in regards to public health and crisis management. 

https://www.nhshighland.scot.nhs.uk/News/Pages/NewcommunicationsystemcouldboostHighlandconnectivity.aspx
https://www.nhshighland.scot.nhs.uk/News/Pages/NewcommunicationsystemcouldboostHighlandconnectivity.aspx
https://www.england.nhs.uk/ourwork/eprr/bc/
https://www.england.nhs.uk/ourwork/eprr/bc/
https://www.enhertsccg.nhs.uk/sites/default/files/documents/Dec2018/2018-11-22-Business-Continuity-Plan-FINAL-v8.0-redacted.pdf
https://www.enhertsccg.nhs.uk/sites/default/files/documents/Dec2018/2018-11-22-Business-Continuity-Plan-FINAL-v8.0-redacted.pdf
https://www.england.nhs.uk/ourwork/eprr/
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1 See https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5461132/ 
2 A Primary Care Network is a cluster of different GP practices. There are 1,250 PCNs across England. Patient lists for PCNs are 30,000 to 50,000 people. They 
were designed to create economies of scale through better collaboration between GP practices and others in the local health and social care system.

LEO Satellite communications can also contribute to intelligent routing services for times when terrestrial communication 
services are not available for use. As we noted earlier, there are times when GP practice telephone and internet services are 
contested both in relation to the general public but also in their ability to connect to secondary care services.

For example, the Kent County Council Major Emergency Plan for 2021 specifically covers resilient communications and 
working with local emergency groups who ”can provide high speed satellite based mobile broadband and data networking”. 
LEO can provide infrastructure in remote crisis centres and disaster-proof long-range networks independent from local 
terrestrial infrastructure (if damaged, destroyed, insufficient, or overloaded) (Araniti et al, 2010). The description given by the 
county council lends itself to a more rapid solution such as low-earth orbiting satellites, which can process large amounts of 
data quickly and securely.

5. Augmenting connectivity: Healthcare Estates 
Satcoms can be used to connect large health centres where universal connectivity is an issue. In particular, we would 
recommend a focus on Integrated Care Systems (ICS) who are implementing Community Diagnostic Hubs where services are 
closer to the community. These hubs will have high bandwidth requirements without necessarily having strong connections. 
Secondly, care homes should be considered. Many are found in remote locations and older style buildings.

Diagnostics in Community Hubs
Each Integrated Care System (ICS) in England is now in the process of creating Community Diagnostic Hubs. These hubs are 
being designed to have more diagnostic procedures occur at community assets rather than in hospitals. These locations will 
need to transmit healthcare data to other providers such as GPs, Acute Trusts etc. and so will need connectivity. According 
to the Health and Social Care Journal, these hubs are meant to “support the contracting authorities’ ability to improve 
population health: increase diagnostic capacity: improve productivity and efficiency of diagnostic activity, contribute 
to reducing health inequalities, deliver a better and more personalised diagnostic experience for patients and support 
integration of care.” 

Currently, NHS England and Improvement plan on allocating £10 billion for 150 CDHs. Providing a potentially fertile 
opportunity for LEO networks across England. We predict these centres will need to share patient’s electronic records with 
other parts of the NHS, as well as scans and other basic diagnostic data. 

Prisons 
Another type of health and social care that tends to feature remote locations, and has not often been sufficiently integrated 
into an internet network is the prison system. The infrastructure of the prison estates is often older and located in isolated 
spots with poor internal connectivity. Like many other institutions, prisons have a requirement to deliver medical and 
healthcare to their residents that satcoms might provide. Prisoners will require routine healthcare much like any other 
patient, however, there will be an increased need for mental health provisions. The system also requires a high level of 
security for data transfer and video calls that satcoms can provide. A 2021 Centre for Social Justice report on the topic, found 
that the majority of prisons in England and Wales do not even have the cabling or hardware required to support broadband. 
Specifically, just 18 out of 117 prisons possessing in-cell cabling. Frequently staff also do not have access to the internet. 
Using satellite connectivity as solutions for prisons will enable patients to access specialists without the physicians having  
to travel to the prison. In addition to the ability for video conferencing and file sharing offered by LEO satellites.

• There are 121 prisons in England and Wales. 108 are government run, while private companies operate 13
• Care Home house approximately 410,000 residents. There are around 5,500 different providers in the UK operating 

11,300 care homes for the elderly. 95% are run by for-profit and charitable providers.
• The Care Home sector is worth around £15.9 billion a year in the UK.
• A 2019 study found that a fifth of care workers say their care homes have no WiFi.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5461132/
https://www.kent.gov.uk/__data/assets/pdf_file/0014/11336/Kent-major-emergency-plan.pdf
https://www.england.nhs.uk/2020/10/nhs-to-introduce-one-stop-shops-in-the-community-for-life-saving-checks/
https://www.hsj.co.uk/quality-and-performance/nhs-invites-bids-for-10bn-diagnostic-programme/7030398.article
https://eandt.theiet.org/content/articles/2021/01/prisoners-should-be-given-internet-access-to-cut-reoffending-rates-report/
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Care homes
Much like prisons or community hubs, satcoms can be used to connect care homes in remote locations. This concerns the 
fact that many residents and social care property experience low levels of internet connectivity due to the location and 
type of building often used in these services. It is likely in many of these situations that it would have to be coupled with 
a terrestrial ‘booster’ solution to enhance coverage around large buildings. For example, often care homes will only have 
internet in communal areas, or only on one or two floors. But they will have to eventually be integrated into the growing 
network of remote services in primary care and pharmacies. 

6. Workforce management
All of the registered clinical professionals across the 32 different healthcare professions regulated by the Professional 
Standards Authority will have to have oversight in their work. With existing re-licencing and appraisal structures being 
common. Practitioners in isolated locations will still have to go through these processes to ensure compliance with their own 
regulatory bodies. As such, when installing satcoms in remote locations, including community assets, GP or dentists’ surgeries 
there are additional benefits that can accrue. 

Typically, This process is most difficult for practitioners working overseas, such as in charitable organisations, rescue missions 
etc, as well as those in other non-standard roles such as those who might be in extreme environments like oil rigs, mines, or 
at sea (Tazzyman et al, 2019). Beyond the clinical workforce, staff in remote locations will also require access to occupational 
health staff, central offices, record systems etc. That necessitates an internet connection.

https://www.professionalstandards.org.uk/news-and-blog/blog/detail/blog/2018/04/10/professional-healthcare-regulation-explained
https://doi.org/10.1177/1355819619848017
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Outlook 
The demand for excellent and reliable connectivity is becoming increasingly critical for healthcare provision, as individual 
episodes of care rely heavily on care providers being fully informed of the complexity of the clinical scenario, through access 
to the contemporaneous medical record, for example. We are fast approaching the time where the public will cease to accept 
that professionals are working blindfolded due to the lack of technological support as citizens become increasingly aware of 
what is now possible.

Conversations with senior NHS England staff indicated that to support procurement, they would require commercial 
arrangements that reflect real-world implementation. For example, if installing satcoms for dentistry to provide eReferrals 
into the NHS system, information such as the following would be required - unit costs per installation (building), bandwidth, 
expected levels of connectivity. Namely, a fixed cost for the NHS to work with would be required in addition to adherence 
to the data security, and encryption standards and working with an HSCN provider. We feel LEO-based satcoms are the most 
suitable to meet these requirements.

Encouragingly, it appears that there are live scenarios where LEO can meet current system challenges. We expect that 
the rapid advances in antenna technology within the last three years, reducing cost and sizes of terminals for users make 
deployment of devices ever more likely. This report has provided use cases that are applicable to the UK and beyond for 
satcoms applications in healthcare. However, when focusing on the United Kingdom specifically, Cornwall, the Highlands, East 
Anglia and Wales have been highlighted as areas with the worst connectivity issues, most in need of solutions. In addition, 
Northern Ireland as a whole has the highest percentage of premises unable to receive decent broadband from a fixed line 
(Ofcom, 2020). This would suggest these locations are the most suitable sites in the mainland UK for introducing satcoms 
into a healthcare system. 

Methodology
While we believe a thorough search of the literature on existing satcoms use cases in the healthcare sector is of vital 
importance, we have also widely canvassed the opinions of system leaders in the sector. This helped to build a complete 
picture based on both research, policy and expert/user opinion. 

To identify all possible sources of evidence, on the literature review side we performed searches for all available sources of 
information, from scientific papers, book chapters, and also non-peer-reviewed literature such as white papers, patents and 
press reports. To prepare the review work we used the PRESS peer-review of electronic search strategies guidance (McGowan, 
2016). 

Following Crumley et al (2005) we focused our searches on the Cochrane database, MEDLINE, EMBASE, SCOPUS and CENTRA 
as blending different data sources produces the most optimal results. We also used citation chasing to follow up citations 
from meta-reviews and systematic reviews. 

Using the standard PICO format for peer-reviewed literature searches, namely Population/Problem, Intervention, 
Comparison, and Outcome), to format our question see Kang et al (2019). And the SPICE approach to construct search terms 
(S) Study Design (P) Patient, (I) Intervention, (C ) Comparison, (E) Evaluation, as applicable.

Search terms were derived from reports and key terms used in peer-reviewed literature. Finally, we looked at standardised 
search terms in online data thesauruses (EMTREE) social media (EMTREE & MeSH) Information technology (EMTREE) mobile 
applications (MeSH). Search terms were combined with Boolean operators “AND,” “OR,” and “NOT” to combine concepts, find 
synonymous terms, or exclude words from the search results. Search terms were truncated where appropriate.
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