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Healthcare services across the globe are under 
increasing technical, financial, societal and 
political pressures, regardless of size or wealth of 
the nation

These pressures are being driven by: 

•Rapidly changing population demographics

•The inexorable advancement of medical 
technology



The pace of change across healthcare provision 
is expected to accelerate in the coming years, 
especially following the pandemic

This level of rapid change will require 
comprehensive strategies from Governments, 
regulatory authorities and healthcare providers 
to allow for:

• Increases in qualified workforce numbers

• Timely development, evaluation, implementation 
and regulation of life-saving technologies



Engineering Healthcare Solutions

1. Why do we need a engineering workforce in Healthcare?

2. What can this workforce do to ensure rapid uptake of technology?



• ‘Free at the point of service’ universal care to all members of the 
population, regardless of income, social status or illness

• NHS has 1.5m employees, seeing 1 million patients every 24 hours

• In 2014 the NHS was rated as the best system in terms of 
efficiency, effective care, safe care, co-ordinated care, patient-
centred care and cost-related problems

• Today the NHS consumes over £135bn a year of taxpayers’ money

• This cost is inevitably going to grow as our population grows, our 
life spans increase, and more advanced and expensive treatments 
become available

The UK Healthcare Service



• By 2020 almost half of the global healthcare 
expenditures about $4 trillion will be spent on three 
leading causes of death:

• Cardiovascular diseases

• Cancer

• Respiratory diseases

• The global healthcare market is expected to grow to 
nearly $11.9 Trillion by 2022

• WHO estimates a global shortfall of almost 18 
million health workers by 2030, primarily in low-
income and lower-middle-income countries

Global Healthcare



• Conservatively, the global market was estimated at 

over £356bn in 2019

• The medical technology industry is predicted to 

overtake pharmaceuticals in size and value within 

the next 5 years

• There are more than 500,000 pieces of CE Marked 

medical equipment available for hospitals and social 

care settings across Europe

• In March 2020 registrations to use the NHS App 

increased by 111%

Medical Technology Industry





Setting the Engineering Workforce in Context

• The existing healthcare engineering workforce has the capability to take 
on greater responsibility for technology innovation and patient care at the 
present time

• But high technological demand and fewer engineers with clinical expertise 
to design, manufacture and implement technology, we will result in 
healthcare providers being unable to meet patient need in the future



Hidden Faces of Healthcare



Changing the Way We Care

Here are a few of the many people who have worked 
and are working at the cutting edge of healthcare 
engineering

Yet their names and faces go largely unrecognised by 
the patients

Prof. Chris Toumazou CEO 
DNANudge Covid19 testing 
device enabling lab-free, 
rapid and reliable PCR 
testing, which delivers results 
in under 90 minutes



Working side-by-side with clinicians, engineers in 
healthcare can help to ensure the highest levels of 
care and safety for patients

• A broader “end-to-end” systems perspective

• Traverses the more “vertical” expertise of 
typical clinical model

Guarantee that where medical technology and 
services are being implemented, they are the right 
tools for the job

Technical & Clinical Parity



• Ensure that every hospital has professionally 
recognised engineers and technicians with 
consistent qualifications, levels of authority and 
decision-making abilities

• Raise the profile and level of importance of 
engineering in both clinical and medical technology 
manufacturing sectors; aiding recruitment and 
retention of engineers across the sector

A Professional Commitment to Society





IMechE Recommendations

Chief Healthcare Engineer with Strategic Oversight in every hospital 

• A position of professional parity with roles such as the Head of Surgery, Chief Nurse and 
Chief Pharmacist

• Consistent qualifications, level of authority, decision-making abilities and connectivity 
with other hospitals

• Promote best practice in the procurement, maintenance and use of medical equipment

• Increase the opportunity for cost savings across the healthcare service

• The cost of creating this board-level position would be recovered from the long-term 
benefits to patients, services, budgets and healthcare providers



Patient-Enablement Engineers and Technicians in Social Care

• Steps should be taken to build on the well-proven techniques of rehabilitation and 
assistive technology engineering to create the patient care pathway at home

• Work exclusively in the space between acute care and social care with their clinical 
colleagues

• Business, engineering and customer care skills

• PEIs, healthcare providers, and healthcare engineering leadership organisations work 
together to develop this engineering role

IMechE Recommendations





• Technology innovation in the NHS is often a time 
consuming and costly process even if the 
innovation is relatively simple

• Uptake has been slow often due to inconsistent 
approaches to innovation and poor specification by 
NHS Trusts

• In some cases, technology is being incorrectly used 
or disposed of because it fails to meet the needs of 
the clinicians and patients

Barriers to Innovation



Mismatch between*:

Investment in developing technology

(~£1.2bn per yr)

Versus

Investment in adoption and spread of technology (~£50m 
per yr)

Successful technology adoption requires the engagement 
of all healthcare stakeholders to deliver successful uptake

• GPs
• Patients
• Social Services
• Pharmacists
• Carers

The Value of Technology Adoption

Report by Kingsfund ‘Adoption & Spread of Innovation in the NHS’ 2018



• To take greater ownership of the procurement and 
implementation processes

• Including being directly involved in the design, 
selection, purchasing, maintenance, and 
decommissioning of medical equipment

• Adapting it to local environments to ensure it is fit for 
purpose, sustainable and cost effective

Empowering Engineers



National Technology Adoption Strategies:
Beyond the Life Sciences Industrial Strategy

• Systematic and sustainable medical technology adoption, 
with emphasis on the full lifecycle of that technology, will 
be key to ensuring the delivery of safe, affordable care 
not just in the UK but on a global scale

• Transferring some of the strategic decision-making and 
national regulatory requirements to a network of board-
level Chief Engineers would accelerate the spread of 
innovation



IMechE Recommendations

Advanced GP Surgeries

• There is an opportunity to establish national technology procurement and adoption 
strategies specifically aimed at GP surgeries

• To enable holistic prevention programmes to be supported

• These ‘Advanced GP Surgeries’ would contain in-house early diagnostic technologies 
for liver, lung and bowel cancer for example, as well as blood testing, analysis and 
other preventative technologies

• By enabling patients to be tested locally, waiting times and referrals could be reduced 
to days not weeks, saving thousands of pounds per patient and billions of pounds in 
long-term acute care costs



Remote Monitoring of Patient Care

• Effective management and support of remote monitoring systems and home 
diagnostics applications in social care settings will need both technically and 
clinically trained professionals

• In 2017 the Institution called for the creation of a national Remote Health 
Monitoring (RHM) network

• An RHM network that integrates acute and social care sectors using data analytics, 
wearables and sensors could revolutionise healthcare provision 

• A National ‘Complete Lifecycle’ technology adoption strategy would ensure that 
patients have access to, and benefit from, the latest technology, which is fit for 
purpose and tailored to their needs

IMechE Recommendations



In Conclusion



• Supports healthcare engineers to provide workable and cost-
effective solutions that will inform decision-making at all 
levels of Government and care provision

• Recognises the need for engineers to ensure our healthcare 
providers are able to make the best decisions possible 
regarding medical equipment, which facilitate early diagnosis 
and provide better and more cost-effective treatment for 
patients

• Encourages healthcare engineers across the globe to establish 
and share strategies and best practice processes for 
technology adoption through engineering communities and 
networks

Institution of Mechanical Engineers…
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