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Introduction

Professor Andrew Curran
Director of Research, Chief Scientific Adviser and Head of Science 
and Engineering Profession

‘You’re on mute’ is probably one of the most used phrases of the 
last year. I’m very pleased to say that our Annual Science Review is 
most definitely not on mute. We are very proud to tell you about 
some of the work that our scientists, engineers and analysts have 
delivered during this difficult period.

Inevitably, this year our Science Review has a particular focus on 
the pandemic and the role that HSE has played. We look at HSE’s 
contribution to the evolving global evidence base and the routes 
we have used to share that knowledge as quickly as possible.

We are proud of the impact our science has had on keeping people 
and work environments healthy and safe. It is difficult to pick any 
particular highlights. However, in terms of sheer scale, I am 
particularly impressed by the work our technical experts have been 
doing to ensure that any personal protective equipment that enters 
the supply chain in Great Britain will protect the person who wears 
it. The expert team was rapidly assembled at the start of the 



Page 4 of 89

Annual Science Review 2021

pandemic. The team has been working ever since to undertake 
rigorous technical reviews of billions of items of protective equipment. 
This ensured that front-line workers could be assured that the PPE 
they were using was going to deliver the protection required.

During these difficult times, it is easy to forget that many 
businesses continued to operate with COVID-secure measures in 
place. While Great Britain remains one of the safest places to work 
in the world, unfortunately workplace incidents have still occurred. 
We have continued to carry out forensic incident investigation, 
having ensured that our science and research facility in Buxton is 
COVID-secure. In 2020, these investigations included: the Erith 
oilseed factory explosion (June); the Bow tower crane collapse 
(July); the Bingley ‘scissor lift’ incident (November); and the 
Avonmouth water recycling plant explosion (December). In all these 
tragedies, individuals sadly lost their lives or were seriously injured.

It is also sobering to think that on the day that I am writing this 
introduction, seven people will die in Great Britain as a 
consequence of historic asbestos exposure. Furthermore, if you 
read this review in 2021, then the same will have happened every 
day in between. Sadly, this has been the case for so many years 
that there is rarely any mention of it in our national conversation. 
For me, this emphasises the importance of our ongoing scientific 
work to inform action to protect workers today in order to prevent 
future ill health and loss of life.

The world faces other major challenges in addition to the COVID-19 
pandemic. Perhaps the most technically demanding of these is the 
need to significantly reduce global carbon emissions. The UK target 
is to achieve net zero emissions by 2050. Technological change at 
pace can sometimes lead to health and safety considerations 
being forgotten. However, I believe very strongly that if these 
considerations are made early enough in the technology journey, 
they can help to increase the pace of deployment. I’m confident 
that the work our scientists and engineers are doing will support 
this goal. This is because technological controls to prevent failure 
will be included at the design stage, rather than having to be retro-
fitted after an adverse event.

Finally, I would like to extend particular thanks to my team, who 
often go unrecognised in the role they play in making science 
‘happen’. This year, we have undertaken a significant revision to our 
Science and Evidence Delivery Plan,1 following an internal call for 
ideas to address urgent COVID-19 evidence gaps. In addition, my 
team have been providing secretariat support for the Environment 
and Modelling Subgroup of SAGE, an important and fast-paced 
role. Without their ongoing commitment and support, we would not 
be able to present much of the work that I am so proud to share 
with you in this Annual Science Review.
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Guest foreword

Professor John A McDermid OBE FREng
Director, Assuring Autonomy International Programme
University of York

I am an HSE Non-Executive Director and Chair of the Science, 
Engineering and Evidence Advisory Committee (SEEAC) which 
oversees HSE’s work producing scientific evidence to support both 
policy and regulatory activities. This review shows the breadth and 
value of HSE’s scientific activity and also the agility in supporting 
the UK Government in managing workplace health and safety 
throughout the COVID-19 pandemic.

HSE has supported the Scientific Advisory Group for Emergencies 
(SAGE) and others, for example to understand the transmission of 
the virus in the environment, and potentially critical aspects of 
controlling transmission.

HSE has also addressed the risks to those who have to work with 
the virus in testing laboratories and the effectiveness of personal 
protective equipment (PPE). It has also provided guidance to 
manufacturers on the standards for production of PPE. Hence, 
HSE has made a massive contribution to the UK’s response to 
COVID-19 both at a very practical level and informing government 
policy decisions.

This review shows the breadth of HSE’s activities, from work on the 
effects of aircraft engines at altitude, through biological monitoring 
to handling of asbestos, which remains a serious risk in many 
situations. As well as dealing with today’s issues, HSE science is 
forward-looking, for example considering risks from liquid hydrogen 
spills, which will be important if we transition to employ hydrogen-
based vehicles in the future to reduce the impact of conventional 
combustion engines on the environment.

I am personally concerned that lessons are learnt from incidents to 
reduce risks in the future. However, there are often significant 
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barriers to learning. HSE provides valuable lessons from incidents 
which are then used in industry, to inform the approach taken by 
inspectors, and as the basis for training industry on organisational 
learning following incident investigation. I hope this will be provided 
more extensively in the coming years.

HSE’s scientific activity will remain crucial to helping the UK to 
manage the COVID-19 pandemic successfully. It will also be vital 
as responsibility for safety of chemicals, among other things, 
transfers to the UK on its exit from the European Union. This has 
been a year of immense achievements for HSE’s scientists and 
engineers; next year will be no less important, and I am pleased to 
be able to support HSE through my role on SEEAC.
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The HSE Science and Evidence Response  
to COVID-19: Collaboration in a time of crisis

SAGE: The Government’s Scientific Advisory Group for 
Emergencies

HSE provides secretariat support to the Environment Modelling 
sub-group (SAGE-EMG) of the Scientific Advisory Group for 
Emergencies (SAGE). In addition to this support, HSE staff have 
provided the following input to SAGE activities:

 � HSE’s Chief Scientific Adviser (CSA) is a SAGE participant;
 � HSE’s CSA co-chairs the Environment Modelling Group sub-

group of SAGE;
 � jointly delivered a webinar on SARS-CoV-2 transmission for 

Government;
 � contributed to SAGE-EMG papers;2

 � delivered rapid evidence summaries on PPE and outbreaks in 
meat processing factories;3, 4

 � HSE’s CSA presented evidence at the Science and Technology 
Select Committee.5

The SAGE working group meeting archives and their report outputs 
are hosted here.6 See the case study on page 47 for more details.

HSE’s Chief Medical Adviser (CMA) David Fishwick

 � Continues clinical NHS work with respiratory patients.
 � Sits on the Whitehall General Medical Council (GMC) 

Responsible Officer group.
 � Works as the CMA also for HSE Northern Ireland (NI) and has 

been involved in COVID-19 discussions with our NI colleagues.
 � Continues active Department for Work and Pensions 

engagement in his GMC Responsible Officer role, including 
discussion of COVID-19 issues.

 � Has inputted into HSE’s rapid evidence reviews.
 � Has contributed clinical health input into the HSE PPE approval 

process.
 � Has taken part in various industry stakeholder webinar events.
 � Has hosted and participated in a range of meetings with 

professional bodies relating to COVID-19.

HSE physicians are joint appointments with the Sheffield NHS 
hospital trust and took part in a multinational study looking at 
COVID mortality in patients with interstitial lung disease 
(occupational and otherwise) admitted to hospital: ‘Outcome of 
hospitalization for COVID-19 in patients with interstitial lung 
disease: An international multicenter study’.7
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Underpinning HSE Operations and Policy with research 
and evidence

HSE scientists developed and reviewed HSE and central Government 
guidance on PPE use for healthcare and returning to work.8

 � Developed and reviewed HSE and Government guidance on 
returning to COVID-19-secure workplaces.9

 � Decontamination of and reuse of PPE (see the case study on 
page 36).

 � Understanding COVID-19 transmission (see the case study on 
page 45).

 � Rapid evidence paper on PPE (see the case study on page 47).
 � HSE leading National Core Study on transmission and the 

environment.10, 11

Sharing knowledge and engagement with others

Throughout the pandemic, sharing knowledge with others has been 
critical.

 � Specialist training of laboratory staff working with SARS-CoV-2 
virus (see the case study on page 39).

 � Delivered a training package for NHS procurement teams (see 
the case studies on pages 34 and 39).

 � COVID-19 science microsite on HSE’s website.11

 � @CSA_HSE The Chief Scientific Adviser science twitter account 
was launched in March and used to disseminate the rapid 
evidence assessment on PPE in healthcare settings and 
subsequent scientific information.12

Rapid response

Across HSE, scientists and staff provided a rapid response to the 
urgent requirements created by the pandemic, including most of 
the examples on this page and:

 � PPE Technical Team – approved PPE before it could enter the 
NHS supply chain (see the case study on page 34);

 � HSE virtual PPE Unit – evaluated PPE;
 � enabled additional hand sanitisers to reach the market quickly 

(see the case study on page 43);
 � supporting the Government’s COVID-19 diagnostic strategy while 

protecting laboratory workers (see the case study on page 41).
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International knowledge sharing

Sharing our expertise and knowledge is incredibly important. 
Throughout the pandemic, we have used our close links with 
occupational safety and health institutes across Europe and 
beyond to share knowledge.

PEROSH Partnership for European Research in 
Occupational Safety and Health

 � HSE scientific and medical experts co-hosted an excellent 
Information Sharing Workshop with our PEROSH colleagues; a 
summary and the presentations are now available.13

 � HSE microbiologists shared information across PEROSH.14

 � HSE’s CSA held a joint presentation with Dutch colleague Jan 
Michiel Meeuwsen: PEROSH-COVID-19 Coordination Platform; 
Impressions and Lessons Learned - collaboration across Europe 
during the COVID-19 pandemic.15

Workplace investigations: National Core Programme

HSE is leading a study addressing the transmission of COVID-19 
in the environment, including in workplaces, transport and other 
public settings, one of seven studies as part of a national  
COVID-19 research programme funded by the UK Government.10

Protecting workers and safeguarding the public

 � Producing advice and guidance (see the case study on page 34).
 � Testing PPE (see the case study on page 34).
 � Reuse and decontamination of PPE (see the case study on 

page 36).
 � Enabled additional hand sanitisers to reach the market quickly 

(see the case study on page 43).
 � Supporting the Government’s COVID-19 diagnostic strategy while 

protecting laboratory workers (see the case study on page 41).
 � Fit testing face masks to avoid transmission during the 

coronavirus pandemic, including an information video.16

Science/policy interface

 � HSE’s CSA worked with the CSA from DfT to run a series of 
workshops with key stakeholders from the Transport Sector. 
This involved a ‘walk through’ of a variety of work activities 
specific to this sector to consider the risks of transmission of 
SARS-CoV-2, and how they might be mitigated.

 � HSE scientists contributed to cross-government workshops in 
support of the UK’s national COVID-19 recovery plan. Contribution 
was also made to development of 24-month COVID-19 Global 
Scenarios and UK Implications. The work was briefed to 
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Permanent Secretaries in late July and assisted design of the 
UK’s domestic and international COVID-19 response.

 � HSE organised a series of roundtable events with MPs from 
England, Scotland and Wales to discuss the response to the 
COVID-19 pandemic. This included an update on how HSE had 
contributed to the national scientific effort and was using 
science and evidence to help inform its own approaches.

Science planning and anticipating new challenges

 � Internal ‘Competition of Ideas’ to identify research to fill 
knowledge gaps around COVID-19 developments.

 � HSE’s Foresight Centre – developed ‘thought starters’ to identify 
the trends and drivers arising from COVID-19.

 � Fed into Government Office for Science ‘Rebuilding a Resilient 
Britain’ Areas of Research Interest document, under the theme 
‘The Future of Work’.17

 � Workplace Health Expert Committee (WHEC) has published a 
Statement on Coronavirus Disease 2020 (COVID-19): Questions 
about the longer-term workplace impact of COVID-19, and 
society’s response to it.18
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Awards, achievements, honours and events

Sarabjit Purewal, a Principal Specialist Inspector in our Chemicals, 
Explosives and Microbiological Hazards Division (CEMHD), was 
recognised with an Officer of the Order of the British Empire (OBE) 
for services to health and safety and cybersecurity. Sarabjit is a 
chartered electrical engineer and co-lead for the specialist 
Electrical, Control and Cybersecurity Team. Many of the measures 
for preventing major accidents in the sector are based on electrical 
and control systems.19

On his award, Sarabjit said: ‘I am honoured and humbled to 
receive an OBE for recognition of the achievements in health and 
safety and cybersecurity. Much of the credit for this must go to 
the Electrical, Control and Cybersecurity team in Chemicals, 
Explosives and Microbiological Hazards Division and Energy 
Division, and I want to thank them for their professionalism, 
expertise and commitment over the years in making HSE a 
leading authority in this area.’

Steve Critchlow, Principal Engineer and Gas Incident Investigation 
Officer, has been awarded the EngTech of the Year award by the 
Institute of Gas Engineers and Managers (IGEM), recognising his 
outstanding work and commitment to the industry and his career. 
Steve has worked for HSE for over 20 years, and has seen his role 
develop from his initial work on technical investigation of gas-
related incidents due to his level of expertise and dedication.



Page 12 of 89

Annual Science Review 2021 Awards, achievements, honours and events

Steve Critchlow at an incident site

In addition to the EngTech of the Year award, Steve was awarded 
an IGEM Fellowship in 2020. IGEM Fellows must be able to 
demonstrate they have made a significant contribution to IGEM, the 
gas industry and/or the engineering profession during their career.

Mary Trainor, Head of Science Impact and Quality, was re-elected 
for a second term as chair of the Scientific Steering Group for the 
Partnership for European Research in Occupational Safety and 
Health (PEROSH). She was unanimously re-elected by the PEROSH 
Steering Committee of institute directors.20

In January, HSE scientists co-hosted with INRS (France) and 
Unisanté (Switzerland) a PEROSH Information Sharing Workshop 
on Metal Working Fluids. It was held in the INRS Headquarters, 
Paris, with representatives from Austria, Finland, Germany, Norway 
and Sweden as well as the host institutes. The summary of the 
workshop and the presentations given are available.13

Delegates at the PEROSH Metal Working Fluids workshop, including 
HSE’s Dr Gareth Evans 5th from right and Dr Chris Barber 2nd from right.
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Screenshot of the buildingSMART online award ceremony

The Discovering Safety Risk Library Project team have won the 
buildingSMART International Award for Professional Research 
2020, with their novel construction sector risk safety tool. 
Discovering Safety21 is a partnership between HSE and Lloyds 
Register Foundation and is based at the Thomas Ashton Institute, 
itself a collaboration between HSE and the University of 
Manchester.22 The award recognises the work done by Gordon 
Crick (specialist inspector in Building Safety and Construction), 
Steve Naylor and Tim Yates (Science) and their colleagues at the 
University of Manchester, to develop a risk library which is 
integrated into an open Building Information Modelling tool that will 
help designers in the construction sector identify safety risks.

You can see their video presentation for the competition here.23

Adam Clarke won the British Occupational Hygiene Society 
(BOHS) ‘Early Career Occupational Hygienist Award’ for his 
essay on ‘The Future of Occupational Hygiene and the Effects of 
New Technology on the Profession’24 (see Meet the staff on page 32).

HSE’s Occupational Hygiene Team were awarded the Peter Isaac 
Award for the initiative - ‘HSE Programme of Cooling Tower 
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Interventions 2013-2014’. This award recognises an outstanding 
initiative contributing to the reduction of ill health at work (see the 
case study on page 63 for further details).

Kevin Bampton, CEO of BOHS, said: ‘In many ways, this has been 
the year workplace health protection has become the dominant 
issue. Award-winners this year are being recognised for their 
commitment and expertise in the context of prevention of 
exposure to hazards which kill thousands every year. Without the 
dedication and professionalism of people such as our award-
winners who work in the occupational hygiene profession, 
thousands more would be suffering or dying prematurely.’

Helen Beattie recently obtained her Diploma in Occupational 
Hygiene and, with it, gained Chartered Occupational Hygienist 
status.

Dr Jackie Morton, Biomonitoring Specialist, has been presented 
with the Royal Society of Chemistry Exceptional Service Award 
recognising her long-term contribution to both the Royal Society of 
Chemistry (RSC) Sheffield and District Local Section, and also the 
RSC Atomic Spectroscopy Group. Jackie has organised many 
events including lectures and school visits.25, 26

The online announcement that Jackie Morton has been awarded the 
Royal Society of Chemistry Exceptional Service Award

Peter Baldwin has recently been awarded membership of the 
Institute of Science and Technical Communicators in relation to 
work he has undertaken at Workplace Without Borders UK (a 
charity which he chairs) and for HSE. This award signifies the 
contribution that Peter continues to make to health risk 
management.
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Dr John Cocker, our recently retired Research Fellow, has received 
the 2020 William D Wagner Award. An outstanding example of 
commitment and dedication to the creation and dissemination of 
occupational exposure values in international worker health and 
safety.

Andrew Moore has been appointed as an honorary tutor in 
occupational health at Cardiff University Medical School. Andrew 
has been awarded an MSc with distinction in Occupational Health 
(Policy & Practice) and has also been awarded the D’Auria prize for 
the best dissertation from Cardiff University.

Paul Willgoss and Jo Harris-Roberts each received a personal 
letter from Sir Patrick Vallance, Government Chief Scientific 
Adviser, recognising and thanking them for their significant 
contribution towards the development of the Government Science 
and Engineering Career Framework.27

Nick Rigby has been awarded the Mukaidono Safety Award 2020 
by the Institute of Global Safety Promotion Japan. The award is 
presented to recognise the achievements and results of individuals 
and groups who have helped improve, advance and promote 
manufacturing safety in the industrial automation field.

Many of HSE’s Scientists and Engineers gave virtual 
presentations at conferences and workshops with a 
global audience, including:

Stuart Hawksworth, Head of HSE’s Centre for Energy and Major 
Hazards, spoke at the Scottish Hydrogen and Fuel Cell Association 
Annual Conference.

HSE’s Chief Scientific Adviser Prof. Andrew Curran spoke at 
‘The Future of Global Safety’, Lloyd’s Register Foundation’s  
Digital Summit 2020. The event explored collective resilience, 
responsiveness and how we can ensure people’s safety in a  
post-COVID world.
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Zoe Chaplin, an HSE risk assessment specialist, took part in a 
Safety and Health Practitioner webinar on what makes a good risk 
assessment.28

Jonathan Buston gave a talk at the International Aircraft Systems 
Fire Protection forum on ‘Learning from Others: the LIBRIS project’, 
and also spoke at the Batteries in Waste webinar run by the 
Chartered Institution of Wastes Management.

HSE specialists gave an HSE musculoskeletal disorders toolkit 
webinar for up to 700 delegates online with TSO books.

HSE specialists gave 5 Chamber of Commerce webinars with 
Martin Temple, Chair of HSE, on display screen equipment at home 
during temporary home working.

HSE scientists were part of the Chartered Institute of Ergonomics 
and Human Factors (CIEHF) Advisory Panel on Homeworking 
Display Screen Equipment (DSE), leading to publication of CIEHF 
guidance on the topic.29

Anna Martinez, Higher Scientist – Hazardous Materials and 
Explosives Team, has been asked to act as Secretary for the IGUS 
Steering Committee.

Kate Jones gave a talk on ‘Biological Monitoring in Healthcare’ at 
the Institute of Occupational Safety and Health, Healthcare Sector. 
She also gave a General Biological Monitoring talk to occupational 
hygiene students (MSc) at Manchester University.

Dr Chris Barber was an invited speaker at a European meeting of 
occupational lung disease specialists (GORDS) in Belgium.

Colleen Butler presented on fatigue and shift work at the Health, 
Work and Wellbeing Conference at the NEC, Birmingham.
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Kanwal Kanda (Engagement and Policy Division) and Ron 
Macbeth (scientist) presented about HSE’s regulatory and science 
activities at the Launch UK Regulators’ Marketplace plenary event 
for the space sector organised by the UK Space Agency, Civil 
Aviation Authority and Department for Transport.

Will Holmes presented at the annual national UK Space Agency 
conference on the use of remote sensing and satellite imagery for 
health and safety applications.

Heidi Edwards and Simon Clarke gave a presentation to Dutch 
regulators on HSE statistics.
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Meet the staff

Sumeet Pabby
Specialist Inspector

Sumeet joined HSE in May 2016 as a Specialist Inspector for Fire, 
Explosion and Risk Assessment in the offshore part of Energy 
Division. Before that, he was the Technical Assurance Manager 
with BG Group, a medium-sized international oil and gas company, 
for their offshore assets in the UK. He started his career as an 
Officer in the Indian Navy, which helped him shape his leadership 
skills. He moved to Aberdeen from India about 13 years ago and 
has worked for various oil and gas companies as a safety engineer. 
He is a Chartered Engineer registered with the Engineering Council 
UK and holds a Professional Process Safety registration with IChemE.

Since joining HSE, he has been instrumental in completing various 
high-profile investigations, including a large gas release on one of 
the offshore installations which resulted in the largest fine for an 
incident that did not lead to fatalities. Sumeet represents HSE on 
the steering committee of FABIG (Fire and Blast Information 
Group), an industry body which publishes guidance and technical 
papers on the subject. Sumeet has contributed to various work 
groups in Oil and Gas UK. He was also a guest lecturer on the 
safety and reliability engineering course in Aberdeen University.

Sumeet has been recognised by his managers and, with their 
support, is pursuing an Executive MBA from Cranfield University 
under the apprenticeship scheme. It has exposed him to the 
business side of the organisation, and for his MBA project, he has 
been appointed as engagement lead for the assurance project 
being developed in Energy Division. The aim of the project is to 
ensure our interventions have maximum regulatory impact.
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Diane Kerr
Specialist Mechanical Engineer

Diane began work as a scientist at HSE’s Buxton Science and 
Research Centre, carrying out research projects and commercial 
testing in the major hazards sector and completing her MSc in 
process safety and loss prevention. In 2008, Diane joined HSE’s 
Chemical, Explosives and Microbiological Hazards (CEMHD) team 
of specialist mechanical engineers and obtained chartered 
engineer status. She has used her knowledge and experience to 
support regulatory inspectors in their work across COMAH 
establishments and to guide operators in developing effective asset 
integrity management systems.

Diane’s recent projects reflect the emerging high-hazard risks in 
the sector, and include assessing the initial mechanical integrity of 
newly built liquified natural gas installations, both in the UK and 
abroad. Diane is also involved with the HyDeploy project,30 which 
aims to reduce carbon dioxide emissions by blending hydrogen 
with natural gas in the UK’s gas distribution network. She is part of 
an HSE team assessing whether the risks arising from the initial 
field trials are adequately controlled.

Diane is also part of a team which develops mechanical 
engineering strategy and policy within CEMHD and engages with 
industry groups to promote good practice. She is responsible for 
managing the team’s research programme and for guiding HSE 
safety bulletins through the online publication process. She is 
currently representing the team in an HSE shared research project 
exploring the benefits of remote visual inspection techniques.

Diane says: ‘My work at HSE is varied, interesting and challenging. 
Though traditionally a male-dominated field, I would encourage 
more women to consider a mechanical engineering role 
within HSE.’
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Liam Gallant
Customer Service and Scientific Support Apprentice

Liam joined HSE in April 2020 during the height of the COVID-19 
outbreak as a Customer Service and Scientific Support Apprentice 
within the Proficiency Testing (PT) team, who provide laboratories 
across the world with test samples for analysis to assess their 
ability to identify asbestos. While HSE’s Buxton site was closed 
due to the COVID-19 pandemic, Liam trained for his new role 
exclusively through online meetings and calls with the PT team, 
whose adaptability in the situation helped train and welcome Liam 
despite the circumstances.

Liam has a background as an Operations Manager with various 
retailers both big and independent. He hopes to implement some 
of the skills he has learned to help run the successful proficiency 
testing schemes for which HSE has a global reputation.

Since joining, Liam has contributed to the personal protective 
equipment (PPE) task force team, set up as an urgent response to 
the COVID-19 pandemic, where he has been able to network with 
and work alongside several HSE colleagues, both from the 
technical team and from across the whole of HSE (see the case 
study on page 34). Liam has also been involved in the Asbestos 
and Air Proficiency Testing schemes and hopes to continue to 
branch out and learn new skills as he develops.

Liam says: ‘Working for HSE has allowed me more opportunities 
to learn and develop new skills than in any other sector I’ve 
previously worked in. I love the variety of work and the people that 
I work with. Everyone I’ve met from both the triage team and my 
PT scheme colleagues has been extremely welcoming and a 
pleasure to get to know. I look forward to establishing a career 
within HSE.’
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Katherine Fuller
Policy Professional

Katherine is currently based in the Building Safety Programme 
within HSE, where she is developing policy to implement the 
Government’s new Building Safety Regulator in response to the 
Grenfell fire tragedy.

After completing a doctoral thesis in microbiology, she joined HSE 
as a scientist assessing the toxicological hazards of industrial 
chemicals on human health. She worked closely with counterparts 
in policy and EU Member States to present the UK position and 
provide technical input into European and global chemical 
regulatory systems.

In this role, Katherine enjoyed building relationships with industry 
so took a post in HSE’s Policy Division, joining a programme of 
work to improve the incidence of work-related ill health across a 
range of industry sectors. Here, she developed campaigns and 
guidance to help businesses understand the risks and comply with 
their duties, and developed HSE’s policy and approach on mental 
and occupational health.

The ability to evaluate data, draw on novel scientific methods and 
develop evidence-based approaches has really helped to establish 
good working relationships with colleagues across government 
departments, professions and industry, building consensus and 
support for HSE’s policy decisions.

Katherine says: ‘My scientific skills have really helped me 
throughout my career in HSE. The ability to quickly assess 
evidence, develop research proposals, appraise options and 
propose a way forward when there is no obvious route has been 
really valuable. The diverse nature of health and safety challenges 
means there are always new problems to solve and interesting 
ways to apply your skills.’
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Andy Axon
Regulatory Toxicologist

Andy has an extensive background in life science. He graduated 
with a degree in pharmacology before obtaining a PhD in toxicology, 
both from Newcastle University. Andy’s PhD thesis investigated 
potential mechanisms of liver toxicity resulting from exposure to 
toxic chemicals, work that was partially funded by the British 
Toxicology Society (BTS). Andy continued this work as a postdoctoral 
research associate in the Liver Research Group at Newcastle.

Andy gained professional experience outside academia, performing 
method development and validation in the water treatment and 
pharmaceutical industries.

Andy joined HSE’s Chemicals Regulation Division (CRD) in 2014, as 
a regulatory toxicologist. Andy’s day-to-day role at HSE involves 
the toxicological assessment of chemicals, specifically pesticide 
and biocide active substances and products. Since joining HSE, Andy 
has developed his knowledge and experience in the area of regulatory 
toxicology. In 2018, he was successful in obtaining promotion to 
Senior Scientific Officer within the toxicology team where he leads 
on the toxicological assessment of plant protection products.

Andy enjoys many aspects of his role at HSE. In particular, he 
values the opportunity to work with colleagues who have world-
leading knowledge in their field and the learning opportunities this 
presents. Andy also enjoys the varied nature of his role, including 
the balance of regulatory and scientific challenges and the 
interaction with scientific experts in other technical areas.

While at HSE, Andy has been involved in numerous collaborative 
exercises in the field of regulatory toxicology, working with UK, EU 
and global stakeholders. Andy has sat on multiple toxicology 
expert panels where he has represented the UK. He looks forward 
to new and different fora for collaborative working in the future.

Andy is excited about upcoming opportunities and is enthusiastic 
to help shape the future of chemical regulation in the UK.
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FORESIGHT 
TEAM

The Foresight Team

The Foresight Team is a multidisciplinary team from different 
backgrounds including biological, social, forensic science and 
engineering. Their experience beyond foresight includes risk and 
knowledge management, social science, software engineering, 
project management, science partnership working and many other 
niche areas in between.

They help HSE to be a forward-looking regulator, by enabling it to 
anticipate and keep pace with change. They constantly think about 
the future, identifying new and emerging work-related opportunities 
and risks, as well as the resurgence of traditional risks in new 
settings. The COVID-19 pandemic brought the importance of this 
work into sharp focus as colleagues and wider government sought 
improved clarity and understanding of potential workplace risks in 
a time of great uncertainty.

They gather intelligence, build a picture of the potential future world 
of work, consider how changes might create challenges and 
opportunities for health and safety, and share what they have  
learnt with colleagues, other government departments and wider 
industry groups.
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Examples of how the team have made a difference

They informed HSE’s Wind and Marine Energy Team that a ground- 
breaking offshore wind turbine was near to commercialisation. This 
enabled HSE to influence the design and construction of the 
turbine to improve safety before full production started. This was 
important because approximately 400 of these new turbines will be 
installed. The regular futures updates they provide have helped the 
team plan their inspection strategy.

They worked closely with all those involved in HSE’s science 
planning to develop a new robust process which will enable a 
move from an annual to a three-yearly approach. They presented at 
and facilitated a series of focused Chief Scientist workshops. 
These enabled regulatory colleagues, Science Hub leads and 
Science Business Partners to jointly explore and discuss potential 
anticipated knowledge gaps that forward-looking science and 
research could address. The workshop outputs outlined the 
research and evidence needed to support HSE’s operational, 
regulatory and policy work in the context of the changing world of 
work, and fed into HSE’s Science and Evidence Delivery Plan for 
2020-23.1

They worked with colleagues to help them think about which 
aspects of work may temporarily or even permanently be changed 
by the COVID-19 crisis and its aftermath. This helped HSE to 
identify specific science, engineering and evidence needs arising 
as a result of COVID-19, which fed into the Science and Evidence 
Delivery Plans.

Further information

The Foresight Centre web page31 and the HSE Science and 
Evidence Delivery Plan 2020-23.1
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CEMHD’s Microbiology and Biotechnology Unit

The Microbiology and Biotechnology team in HSE’s Chemicals, 
Explosives and Microbiological Hazards Division (CEMHD) is a 
team of specialist inspectors, regulatory compliance officers, 
operational policy and support staff. The unit is responsible for the 
regulation of premises deliberately working with high-hazard 
microorganisms and genetically modified organisms that affect 
humans, animals and the environment across Great Britain. The 
range of work is hugely diverse, from regulation of laboratories in 
the NHS sector to novel molecular techniques for producing 
genetically modified organisms in academia.32

The specialist inspectors all have experience from working in 
academic research facilities or hospital diagnostic laboratories and 
therefore, as a team, have a broad knowledge of microbiology and 
biotechnology in practice. The current regulatory framework means 
that the team is responsible for granting permission for work on 
hazardous microorganisms, an inspection regime targeted at the 
highest-hazard premises and carrying out investigations into 
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accidents and dangerous occurrences. The team also plays a key 
role in advising other parts of government on a range of issues 
including disease outbreaks, emerging and innovative technologies 
in the life sciences and biosecurity matters.

Unsurprisingly, given the team’s regulatory functions, the COVID-19 
pandemic has been a busy time. In mid-January (before the virus 
had even been named or isolated in the UK), applications were 
being assessed to carry out research on the virus. This 
permissioning activity spiked over the following months as more 
facilities needed to work with the virus for diagnostics or research 
purposes. At the same time, the team were supporting other parts 
of HSE and wider government on guidance for employees who 
may be exposed to the virus at work. As cases in the UK began to 
grow, the government ramped up diagnostic testing and the team 
provided support and advice to these new facilities and the wider 
sector on safe systems of work and the containment and control 
measures required. In response to a rapidly evolving situation, 
on-site inspections were delivered at pace to ensure regulatory 
compliance at facilities working with SARS-CoV-2 (see the case 
study on page 41). More recently, the focus has shifted to vaccine 
development and testing, and the team has been involved in 
advising government and employers on large-scale production of 
the virus, vaccines and granting permission for the work to 
proceed.

Acting head of unit, David Brown says: ‘I’m really proud of how the 
entire team has stepped up and delivered in truly exceptional and 
challenging circumstances for a sustained period. My colleagues 
went the extra mile to facilitate the government response to the 
pandemic while also ensuring that worker safety was not 
compromised. The pandemic has highlighted the range of work 
carried out by the team and the important and unique contribution 
that HSE can make within government in this specialist area.’
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Duncan Smith
Principal Specialist Occupational Hygiene Inspector

Duncan is a Principal Specialist Occupational Hygiene Inspector 
who joined HSE 10 years ago after 15 years in consultancy and 
manufacturing. He is a Chartered Fellow of the British Occupational 
Hygiene Society (BOHS) Faculty of Occupational Hygiene and is 
currently the Faculty Deputy Registrar.

He is the Field Operations Division (FOD) Portfolio Holder for the 
topics of Legionella and Local Exhaust Ventilation. In 2020, he 
accepted the BOHS Peter Isaac Award on behalf of the FOD 
Occupational Hygiene Team for interventions to reduce Legionella 
risks from cooling towers. This award recognises outstanding 
initiatives contributing to the reduction of ill health at work (see the 
case study on page 63).

For most of this year, he was seconded to a COVID-19 PPE 
Taskforce and then as a team leader in the Personal Protective 
Equipment (PPE) Technical Team within the HSE Virtual PPE Unit. 
This cross-HSE unit involved scientists, microbiologists, 
occupational hygienists, regulatory inspectors and policy advisers. 
The Technical Team came together to perform rapid technical 
evaluations of non-CE-marked PPE to unblock the supply of 
billions of items of safe PPE to frontline healthcare workers (see the 
case study on page 34).

Duncan also led on HSE’s cross-government work on 
decontamination and reuse of PPE, and took part in regular  
virtual meetings with European colleagues via the PEROSH forum 
to exchange information. He admits that the COVID pandemic 
period has been the most challenging, demanding and rewarding 
of his working career, and that never has there been a clearer line 
of sight between his work within HSE and the reduction of 
workplace exposure.
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Nick Baxter
Respiratory Protective Equipment (RPE) Technical Lead

Nick joined HSE’s personal protective equipment team as a 
graduate in 2006. Throughout that time, he has developed 
extensive knowledge of respiratory protective equipment (RPE), 
initially specialising in self-contained breathing apparatus. He then 
developed expertise in the wider RPE area including fit testing, and 
became the team’s RPE technical lead. He is the Chair of the 
British Standards Committee for Respiratory Protection and has 
contributed to the development of the emerging international 
performance standards for RPE. He also represents HSE as an 
RPE technical expert on the BSIF fit2fit technical committee.

Nick has been heavily involved in HSE’s COVID-19 response, 
providing RPE technical advice throughout the pandemic. Some of 
the many activities he has been involved in include advising on the 
use of filtering facepieces from the national emergency stockpile, 
contributing to HSE’s COVID-19 specific fit testing guidance, and 
technical input to the rapid evidence review on the equivalence of 
N95/FFP2 masks, delivered by HSE for the Government’s Chief 
Scientific Adviser. Nick was a key member of HSE’s virtual PPE 
Unit PPEB technical team set up to evaluate technical documentation 
of non-CE-marked products for use in the UK healthcare sector. 
He delivered a series of RPE training sessions, increasing the 
technical understanding of the NHS procurement teams.

Nick says: ‘My involvement in HSE’s COVID-19 response has been 
very challenging but extremely rewarding. I am proud of the valuable 
contribution I have made to HSE’s response to the pandemic.’
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Helen Beers
Social Scientist

Helen joined HSE in 2009, having previously worked in the health, 
education and finance sectors. She has a PhD in Health 
Psychology from the University of Liverpool. Helen is based at 
HSE’s Science and Research Centre at Buxton, and is part of the 
Science and Evidence Strategy Team within the Chief Scientific 
Adviser’s Office.

Since joining HSE, Helen has led a range of research projects, and 
worked with other scientists to deliver evidence that supports 
workplace health and safety. She has led HSE’s foresight work and 
is one of HSE’s research ethics advisers. Helen regularly publishes 
articles in Safety and Health Practitioner online, for example on 
foresight and the future of work, the ageing workforce, artificial 
intelligence, and the changing world of work.33, 34, 35

Helen leads one of HSE’s priority research areas. This covers the 
changing workforce and workplace, and includes consideration of 
a range of topics such as extended working lives, workforce skills, 
the gig economy and inequalities. She is HSE’s theme lead for 
social change and inequalities research within the Thomas Ashton 
Institute, which is a collaborative partnership between HSE and the 
University of Manchester. As part of her theme lead role, Helen has 
undertaken collaborative research on occupational health and 
extended working lives in the transport sector. She is currently 
collaborating on research to explore the transmission of COVID-19, 
and is developing collaborative research around specific topics 
such as fatigue and violence and aggression.

Helen says: ‘Collaborating with others helps HSE deliver science 
and evidence. This has always been important, but responding to 
COVID-19 has made collaboration and partnership working more 
relevant than ever. I am delighted to be contributing to this work.’
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Jan Andresen
Specialist Construction Inspector

Jan joined HSE in 2002 as a specialist structural engineer following 
a career in industry working both as a consultant and a contractor.

For HSE, he has applied his knowledge to a wide range of 
investigations, from the collapse of a slab over a slurry pit to the 
failure of a tunnel during construction. He was heavily involved from 
the start in the investigation of the premature collapse of the 
boilerhouse at Didcot power station and led HSE’s site input to the 
Grenfell investigation, going into the tower to assist the Met Police 
with their recovery operation.

Jan has worked extensively with HSE’s imaging specialists, 
developing animations to explain incidents to juries, and has 
worked on several joint investigations with police forces, 
sometimes as an investigator but usually as the independent expert 
helping to explain what happened.

After being a team leader and having developed in-house training 
on refurbishment and demolition, he now holds the lead for 
structures, demolition and temporary works.

On his work, Jan says: ‘Being a specialist in HSE has exposed me 
to a wide range of construction processes and incidents, and I’ve 
been fortunate enough to work with some very capable people to 
make a difference. I have been able to apply my knowledge 
helping others understand what went wrong and hopefully 
influenced people to prevent any recurrence. It’s a varied, 
sometimes frustrating but ultimately rewarding role. There aren’t 
many who look forward to going to work, but with this job I do.’
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Louise O’Sullivan
Explosive Atmospheres Scientist and  
Social Mobility Network Co-Chair

Louise is a member of the Explosive Atmospheres Team at HSE’s 
Science and Research Centre. Having obtained an honours degree in 
Chemistry from the University of Liverpool, Louise joined HSE in 2013 
and has been involved in a number of future energy programmes, 
focusing on hydrogen technologies and infrastructure.

Louise has worked alongside consortia of gas distribution networks 
and gas network asset manufacturers, to develop a common 
strategy for the operational and safety assessment of gas assets 
when distributing pure hydrogen or a hydrogen/natural gas blend. 
This work ensures the safety of the domestic and commercial gas 
network infrastructure during the first public trials in the HyDeploy 
and SGN H100 projects.30, 36

Louise is currently researching when diesel mist releases can catch 
fire for the shared research project ‘Mists 2’. This is a scenario that 
can take place from, for example, leaking piping, and a number of 
incidents have previously occurred in the oil and gas industry and 
in the power sector. Louise has built an 8 m release tower in the 
Burn Hall facility at the HSE Science and Research Centre in 
Buxton for this experiment, and will be igniting the mist at different 
distances from the release to find out how far away an ignition can 
take place.

At other times, Louise is the co-chair of HSE’s Social Mobility 
Network, which strives to improve access for all to learning and 
development opportunities for our staff and the wider community. 
The network has provided STEM mentors to disadvantaged young 
people during the COVID-19 outbreak.

Louise says: ‘I have enjoyed working to improve our energy future, 
decarbonising Great Britain with hydrogen technologies. I am 
energised by my network role and enjoy working with staff in all 
areas of HSE to improve work towards social mobility no matter 
what your starting point is.’
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Adam Clarke
Occupational Hygiene Specialist

Adam Clarke is an Occupational Hygiene Technician within the 
Health Capability Group at HSE’s Buxton Science and Research 
Centre and has worked for HSE since 2014. He holds six BOHS 
modules and is working towards a certificate of competence in 
occupational hygiene.

Adam’s role takes him around the country, visiting workplaces to 
perform occupational hygiene surveys, which involves measuring 
workers’ exposures to health hazards and assessing the 
effectiveness of the control measures in place. This research feeds 
into larger projects and acts as part of the evidence base HSE 
uses to update guidance and inform policy decisions.

He has also been involved in various commercial projects, incident 
investigations and, most recently, supporting the NHS in relation to 
COVID-19 response, providing technical input into a study 
investigating the potential for decontamination and re-use of PPE in 
emergency situations, including piloting a technique that aims to 
provide decontamination and repurposing of single-use face 
masks, by using hydrogen peroxide vapour.37

In 2020, Adam was presented with the Early Career Occupational 
Hygiene Award by the British Occupational Hygiene Society for an 
essay on the future of occupational hygiene which he based 
around artificial intelligence in the manufacturing sector.24

Adam says: ‘Working in HSE has given me the opportunity to visit 
numerous industries and workplaces from deep mines to busy 
hospitals, and to develop my occupational hygiene skill set. It is 
very rewarding to know that the work myself and colleagues 
conduct helps ensure people go home from their jobs healthy.’
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Mary Trainor
Head of Science Impact and Quality

Mary joined HSE in 1992 with a background in experimental 
particle physics: she was a Research Fellow at CERN in Geneva 
and then an Oxford University researcher.

Her HSE career began with modelling ‘fireballs’ and introduced her 
to developing and translating scientific evidence on work-related 
risks to inform the work of HSE policymakers and inspectors. She 
soon became head of the Risk Assessment Team at HSE’s 
laboratory, promoting the use of interdisciplinary teams spanning 
the human and physical sciences and engineering to meet HSE’s 
evidence needs. She was a member of the cross-HSE working 
group that developed ‘Reducing Risks, Protecting People’,38 which 
sets out HSE’s approach to decision making on risk management.

In 2007, she became Head of Science at HSE’s laboratory, working 
right across the scientific and engineering base, and in 2016 she 
took up the new role of HSE Head of Science Impact and Quality 
as a member of the HSE Chief Scientific Adviser’s leadership team.

Her role includes liaison with national research institutes overseas 
and she is chair of the Scientific Steering Committee of PEROSH – 
the Partnership for European Research in Occupational Safety and 
Health.20 This includes chairing the PEROSH COVID-19 scientific 
exchange forum.

Mary says: ‘Throughout my time in HSE, I have had the privilege of 
working closely with policymakers and inspectors. One of HSE’s 
great strengths is the use of robust scientific evidence to inform 
its regulatory decision making.

Today, I am enormously proud of the work of HSE scientists to 
support COVID-secure workplaces, protect healthcare workers, 
and contribute to the SAGE provision of advice to Government.’
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Case Studies

PPE (Personal Protective Equipment) Technical 
Team in support of COVID-19 pandemic response

Front cover of the PPE and Protective Medical Devices Purchasers Guide 
for Crown procurement C-1939

From March 2020, many staff from the Health and Safety Executive 
responded to urgent enquiries about occupational health and 
safety during the pandemic. These enquiries were often about the 
quality, correct use, re-use and decontamination of personal 
protective equipment (PPE), made more urgent by the limited 
supply of PPE for health and social care use. As a response to 
these enquiries, HSE set up a new HSE virtual PPE Unit, to provide 
technical advice as quickly as possible and ensure that PPE 
products, suitable for use, reached the NHS front line fast.

HSE is the market surveillance authority (MSA) for PPE used at 
work. In ‘normal times’, PPE placed on the market must carry a CE 
mark which provides assurance that the product meets the 
essential health and safety requirements of the PPE Regulations.40 
The NHS’s usual procurement procedures came under extreme 
pressure during the pandemic, compounded by a massive surge in 
global demand for PPE as COVID-19 took hold across the world. 
Unprecedented quantities of PPE were needed quickly to protect 
healthcare workers. In order to speed up supply of PPE, the EU 
introduced two regulatory easements to the PPE Regulations, and 
as MSA, HSE needed to approve all non-CE-marked PPE before it 
could enter the NHS supply chain.
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A PPE Technical Team was rapidly formed within the new HSE 
virtual PPE Unit to evaluate technical documentation of non-CE-
marked products and new UK manufacturers. The 18-strong team 
comprised PPE specialists, occupational hygienists, researchers 
and microbiologists from HSE’s Science and Research Centre, and 
specialist occupational hygiene inspectors supported by HSE’s 
Healthcare Sector, PPE product safety and policy colleagues. At 
the height of the pandemic, the team worked in shifts from 7.00 am 
to 11.00 pm, 7 days a week, supported by a triage team to manage 
incoming enquiries and help respond as quickly as possible, with 
review and regulatory easement sign-off by HSE’s chief scientific 
and medical advisers and the head of operational policy. By the 
end of December, the team had addressed more than 830 
enquiries, with work scheduled to continue until at least mid-2021.

Members of the PPE Technical Team also worked with regulatory 
colleagues from the Office of Product Safety and Standards 
(OPSS) and the Medicines and Healthcare Regulatory Authority 
(MHRA) to develop a training package for UK Government. They 
provided scientific evidence and advice that was used to inform the 
development and review of HSE and government guidance. This 
enabled over 150 delegates to access the training across five live 
on-line sessions facilitated by HSE’s Training Team. The aim of the 
training was to provide insight and information to help avoid 
counterfeit or unsuitable PPE.

PPE Technical Team members also undertook research into 
potential decontamination and re-use of PPE. They provided 
scientific evidence and advice that was used to inform the 
development and review of HSE and government guidance 
associated with PPE use in healthcare, and in industries, as they 
planned to return to work.40

What were the benefits?

By setting up the HSE Virtual PPE Unit and PPE Technical Team, 
HSE gave technical support to the UK Government. They provided 
scientific evidence and advice that was used to inform the 
development and review of HSE and government guidance. This 
enabled PPE stocks coming into the healthcare supply chain to be 
evaluated, ensuring they met essential health and safety 
requirements. This provided assurance that healthcare staff caring 
for COVID-19 patients would be adequately protected.

More information

HSE website.8 The Government publication Technical specifications 
for personal protective equipment.41
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Evaluating the fluid repellency of washed  
single-use gowns to prevent PPE shortages

NHS workers in single-use gowns

During the initial stages of the COVID-19 pandemic when health 
workers contended with a critical shortage of personal protective 
equipment (PPE), including gowns, questions were raised about the 
safe re-use of some of the PPE intended as single-use by the 
manufacturer.

HSE’s PPE Technical Team investigated whether single-use gowns 
remain fluid-repellent following repeated washing cycles in order to 
understand the type of gowns that could be decontaminated and 
remain effective for re-use by frontline workers.

An indicative study was conducted by colleagues at HSE’s Science 
and Research Centre, where expertise in materials science, 
mechanical engineering, microbiology and exposure assessment 
and control came together to answer the question.

A bespoke test rig based on that described in BS EN ISO 17491-442 
was designed and built to determine the fluid penetration of the 
gowns by placing them on a manikin before spraying them with a 
fluorescent dye. Gown materials were characterised by a 
microscopy examination and the work was able to identify the 
different types of fabric construction and how these differences 
influenced the fluid penetration of each gown.
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What were the benefits?

The results enabled health services to make informed decisions 
regarding the use and deployment of PPE. To prevent an imminent 
shortage of gowns, the work was planned, delivered and reported 
in three days, an example of the COVID-19 frontline extending 
beyond the patient bedside.

More information

The British Standard: BS EN ISO 17491-4:2008+A1:2016, Protective 
clothing - Test methods for clothing providing protection against 
chemicals; Part 4: Determination of resistance to penetration by a 
spray of liquid (spray test) (ISO 17491-4: 2008).42

Funding source

HSE gowns donated by Sheffield Teaching Hospitals NHS 
Foundation Trust.
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Guiding manufacturers through the standards trail 
for COVID-19

Surgeons in single-use gowns with caps, masks and gloves

During the early stages of dealing with the urgent need to supply 
personal protective equipment (PPE) to the NHS, a request was put 
out to industry to design and make products that could be used by 
the NHS. One of the ways that the new HSE PPE Technical Team 
supported this rapid increase in supply of PPE to the NHS front 
line, while ensuring that the products were suitable for use, was to 
assist the manufacturers in meeting the required PPE standards.43–48

The team was sent details of proposed products that 
manufacturers intended to supply. One such manufacturer HSE 
worked with was preparing to produce surgical gowns. The 
company had previously made surgical gowns over 50 years ago 
and had purchased a large batch of material from overseas.

By guiding them to the correct Standard, HSE ensured that the 
manufacturer could make informed decisions to ensure that the 
material they purchased was of the correct quality and met the 
exacting standard for protection of the wearer. Further help was 
given to ensure the finished gowns were of a suitable quality for 
supply to the NHS.

What were the benefits?

The gowns were manufactured to a suitable standard and 
protected frontline NHS workers during the pandemic.

More information

The Government publication Technical specifications for personal 
protective equipment (PPE).41
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Biosafety training for COVID-19-related work

Stills from HSE training video

Laboratory staff require biosafety training to work with Hazard 
Group 3 pathogens including SARS-CoV-2. HSE provides a training 
course ‘Biosafety: Working Practices at Containment Level 3’ (CL3) 
to train laboratory workers and biological safety officers in 
principles of safe working with hazardous pathogenic micro-
organisms. Conducted at HSE’s Science and Research Centre, 
Buxton, this includes interactive activities and hands-on work in 
our CL3 laboratories.

HSE responded to an urgent requirement to train staff working with 
bulk quantities of live SARS-CoV-2 virus for vaccine research and 
development, and for the Department of Health and Social Care for 
staff who would be doing diagnostics work for COVID-19 testing. 
We adopted new approaches to delivering training and developed 
a range of courses including a one-day online ‘refresher’ course 
combining presentations and discussion sessions delivered via 
Zoom, short courses aimed at technical support staff and intensive 
courses for laboratory workers. The latter were conducted at their 
sites with suitable social distancing and controls. For all courses, 
we replaced practical sessions with videos by our Advanced 
Imaging Solutions team, using microbiologists to demonstrate 
practical techniques in our CL3 laboratory. Innovative methods 
included filming from inside a microbiological safety cabinet to 
provide detailed footage of how to work safely. We will continue to 
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use some of these necessary adaptations to enhance the training 
experience we provide.

What were the benefits?

HSE provided a fast response to an urgent requirement, adapting 
our training courses using innovative methods to provide high-
quality training to enable staff to work safely with live SARS-CoV-2 
virus for research and development and diagnostics work.

We have also subsequently used the technology to successfully 
provide urgent training for the PPE supply chain, where we are 
working jointly with the Department for Business, Energy and 
Industrial Strategy.

More information

The course details on HSE’s Solutions website.49

Funding source

Commercial training.
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Supporting the Government’s COVID-19 diagnostic 
strategy while protecting laboratory workers

SARS-CoV-2 particles

In late February, SARS-CoV-2 infections in the UK were increasing 
and there was recognition of the need to scale-up diagnostic 
testing for patients, NHS workers and the public. HSE was 
contacted by Chris Whitty, the Government’s Chief Medical 
Adviser, with a proposal to allow some aspects of diagnostic 
testing to be undertaken with reduced containment measures, 
allowing more laboratories to contribute to testing. Specialists from 
the Microbiology and Biotechnology Unit, in HSE’s Chemicals, 
Explosives and Microbiological Hazards Division (CEMHD), 
responsible for regulating laboratories working with hazardous 
pathogens, were asked to consider the request.

The proposal needed to be assessed rapidly to expedite diagnostic 
testing while ensuring that laboratory workers remained protected 
from potential exposure to the virus. The latest emerging scientific 
evidence on the virus’s properties was sought, allowing HSE to 
consider the level of risk posed to workers and agree in principle to 
the request. Several assurances were required to limit the scope of 
the work that could be undertaken with reduced containment, and 
details requested of other procedural controls in place to ensure 
workers remained adequately protected. When the necessary 
assurances were received and assessed as appropriate, HSE 
assisted in the drafting of revised guidance.
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What were the benefits?

In a fast-moving, politically sensitive situation, HSE maintained a 
firm regulatory stance to gain assurance that worker protection 
was maintained while facilitating the Government’s diagnostic 
testing strategy. Scrutiny of HSE’s role and timely response to the 
request was described to the satisfaction of the Science and 
Technology Committee that Andrew Curran, HSE’s Chief Scientific 
Adviser, attended in May 2020.5

More information

The Government publication COVID-19: Safe handling and 
processing for samples in laboratories50 and Science and 
Technology Committee Oral evidence: UK science, research and 
technology capability and influence in global disease outbreaks, 
HC 136. Friday 22 May 2020, published on the government 
website.51
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COVID-19 – HSE’s response to minimising the spread

Close-up of woman cleaning her hands with hand sanitiser

In early 2020, the UK was facing a pandemic that had not been 
seen since ‘Spanish flu’ back in the early 20th century. To combat 
the spread of the disease, the Government instructed HSE to 
investigate minimising the spread of COVID-19. HSE’s Chemical 
Regulation Division (CRD) was tasked with simplifying and 
streamlining the authorisation procedure for hand sanitisers, to 
ensure consistent supply was available on the UK market, with the 
main focus on isopropanol (IPA)-based products.

To achieve this, new regulatory procedures were required, to be 
drawn up by policy staff, in consultation with scientific staff. This 
resulted in an application form, containing advisory notes, that 
companies could use to apply for registration of IPA products, 
being ready and on the HSE website by late March.

Applications started to be received from late March, with the main 
issue being the lack of benzene analysis (benzene is toxic and a 
known impurity of concern in IPA). On analysing the sources of IPA, 
none were found to contain benzene above the 2 parts per million 
allowed limit.

To deal with these applications, a specialist team of co-ordinators 
and chemists was set up to look at the applications. In most cases, 
applications were turned round in one day, enabling applicants to 
get their products to market as quickly as possible or address any 
outstanding issues.
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What were the benefits?

The work of HSE’s Chemical Regulation Division policy and science 
specialists enabled additional hand sanitisers to reach the market 
quickly, to meet the demands for the products at the peak of the 
pandemic in April/May.

More information

HSE web-page: Hand sanitiser products and surface disinfectants 
during the coronavirus pandemic – use, manufacture and supply.52
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Developing an understanding of SARS-CoV-2 
transmission through computational fluid dynamics 
(CFD) simulations

Computational fluid dynamics simulation of droplet dispersion and 
deposition 15 seconds after a cough

At the start of the COVID-19 pandemic, it quickly became clear that 
there was a lack of understanding of how the SARS-CoV-2 virus 
was transmitted from person to person. While much research has 
been carried out into the transmission of other viruses including 
SARS-CoV-1 and influenza viruses, the transmission behaviour of 
SARS-CoV-2 appeared to be different.

An important part of understanding the transmission of SARS-
CoV-2 is understanding the physics, and specifically the fluid 
dynamics, of how the virus transmits from one person to another.

An important tool that can be used to help develop an 
understanding of the transmission mechanisms is computational 
fluid dynamics (CFD). Scientists in HSE have been using this tool to 
simulate a person either speaking or coughing and the resultant 
distribution of virus-containing droplets that could potentially infect 
another person. This information can be used to help understand 
the risk of infection and potential mitigation measures that can be 
used to reduce the risk. The modelling work has been carried out 
in collaboration with the Defence Science and Technology 
Laboratory (Dstl) and the University of Leeds.

One of the key advantages of a CFD modelling approach is that it 
can model a range of factors that can influence the dispersion of 
virus-containing droplets. For example, the heat given off by the 
body can have a significant effect on airflows around a person, and 
these can be accounted for in the model.
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What were the benefits?

The findings from the CFD modelling were communicated to 
members of the Government’s Scientific Advisory Group for 
Emergencies to help them understand virus transmission routes 
and hence provide appropriate advice to UK Government.

More information

Paper prepared by Environmental and Modelling Group (EMG) on 
transmission of SARS-CoV-2 and mitigating measures: 
Transmission of SARS-CoV-2 and mitigating measures - update, 
4 June 2020.53

Funding source

HSE, Defence Science and Technology Laboratory (Dstl) and the 
University of Leeds.
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Supporting and informing the Scientific Advice  
to Government in Emergencies (SAGE) response  
to COVID-19

Coronavirus disease COVID-19 infection medical illustration

HSE experts have contributed to the UK Government response to 
the COVID-19 pandemic via the Government’s Scientific Advisory 
Group for Emergencies. HSE was asked to ensure the flow of high-
quality independent advice on the environmental transmission of 
SARS-CoV-2 to the Government via SAGE. Working with leading 
academics, we helped to develop the Environmental and Modelling 
Group (EMG) as a sub-group of SAGE which is co-chaired by 
HSE’s Chief Scientific Adviser.

Our scientists have regularly attended SAGE-EMG technical 
meetings and contributed to several evidence summary SAGE 
papers that helped to advise Government about SARS-CoV-2 
exposure risks and control. These included evidence about air 
cleaning technologies (for bioaerosol control), automated ‘no touch’ 
decontamination systems (to decontaminate environmental spaces) 
and methods for the re-use of personal protective equipment to 
cope with PPE shortages.

Our scientists have also responded to questions from across 
Government, relating to SARS-CoV-2 transmission, work-related 
infection control issues and public safety.

Our Chief Scientific Adviser also presented evidence to the Science 
and Technology Select Committee regarding HSE’s contribution to 
the work of SAGE, and the pandemic response in general.
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What were the benefits?

The SAGE-EMG has been facilitated by HSE to ensure that the UK 
Government has access to rapidly developing, high-quality science 
on the transmission of SARS-CoV-2, and possible mitigations that 
may help control transmission. HSE scientists and engineers have 
played a significant role in providing scientific evidence, through 
the SAGE route, to support UK Government decision making 
during the pandemic.

More information

The reports published by the SAGE Environmental Modelling Group 
are listed on the HSE Science and Research Publications, COVID 
Science Reports webpage.2
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Research into the safe use of liquid hydrogen

Overhead and close up images of an elevated liquid hydrogen release at 
the Frith Valley test site, Buxton.

With the target of net zero carbon emissions by 2050 in the UK, 
HSE scientists and engineers are studying alternatives to fossil 
fuels, including using hydrogen as a ‘vector’ that can be used to 
store energy produced in low-carbon ways. With a greater energy 
density than the gaseous form, liquid hydrogen (LH2) could form 
part of the UK’s energy strategy in the future. In order to enable the 
safe and widespread adoption of LH2 as an energy storage and 
transportation method, the PresLHy consortium has studied 
several high-risk and poorly understood phenomena relating to the 
substance.

Scientists and engineers at HSE’s Science and Research Centre 
conducted a series of 57 full-scale experiments to investigate the 
behaviour of LH2 in an accidental spillage scenario. These 
investigations focused on three main aspects: the release and 
dispersion characteristics of a spill, the propensity for a spill to 
generate an electrostatic charge capable of igniting a hydrogen 
cloud, and the effect of congestion on an ignited cloud of 
hydrogen. A limited number of experiments were also designed to 
study the effect that common emergency response techniques 
have on LH2 spills. Both a sprinkler system and fire hose 
were deployed on a pool of LH2 to investigate the potential for 
rapid boiling.
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What were the benefits?

The experimental series yielded valuable data including direct 
measurements of the mass flow rate of the LH2 liquid hydrogen in 
the pipework, in what could be a world first. These data will help to 
inform potential accident prevention and mitigation measures as 
members of the PresLHy consortium continue to develop 
engineering safety tools and a liquid hydrogen handbook that will 
enable industry to adopt the technology with more confidence.

More information

Journal publication: Prenormative research for safe use of 
liquid hydrogen.54

Funding source

European Commission, Shell, Lloyd’s and Equinor.
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Decarbonisation of heat by repurposing the UK’s 
local transmission pipeline system

Diagram of LTS Pipeline by SGN

UK carbon emissions commitments will entail moving away from 
natural gas for heat. Hydrogen has been proposed as the most 
practical energy vector capable of delivering low-carbon energy at 
the scale required. Repurposing the UK’s local transmission system 
(LTS) of underground pipelines for either hydrogen or carbon 
dioxide transport requires a robust scientific assessment to ensure 
that all critical technical, operational and safety challenges have 
been identified and addressed.

HSE scientists and engineers in partnership with SGN carried out a 
feasibility study to assess the potential for transporting hydrogen, 
hydrogen-natural gas blends, or carbon dioxide in sections of the 
UK’s LTS. Expertise in fluid dynamics, materials science and risk 
assessment was used to determine where modifications may be 
required in existing pipeline standards to accommodate the 
different gas types. In the case of hydrogen transport, the effects 
of potential changes in mechanical properties of the steel pipelines 
on integrity and lifetime were evaluated. Case studies on sections 
of the LTS pipeline were then used to demonstrate approaches that 
would be required for safe repurposing for the two gases.
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What were the benefits?

The project identified the gaps to be addressed to ensure safe 
pipeline repurposing, covering materials performance, inspection, 
maintenance, repair, risk assessment, land use planning, 
procedures and standards. These were presented and evaluated at 
the LTS workshop organised by SGN in 2020, with attendees from 
across the industry. The required activities to move towards 
pipeline repurposing for hydrogen are now being progressed by a 
cross-industry IGEM (Institute of Gas Engineers and Managers)-led 
group to allow the gas networks to decarbonise.

Funding source

SGN Ltd National Innovation Award.
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Considerations of risk-based vs hazard-based 
approaches to endocrine disruptors’ regulation – 
do thresholds of adversity exist?

Schematic graph showing thresholds of adversity with a pregnant woman

Endocrine disruptors (EDs) are chemicals, for example bisphenol-A 
(BPA), an industrial chemical used to make polycarbonate plastics 
used in products such as water bottles. They interact with the 
endocrine system and interfere with hormone action, and by so 
doing, may lead to ill health, in particular in children.

Various legislative acts contain specific provisions on endocrine 
disruption, requiring the regulation of substances with endocrine-
disrupting properties via a hazard-based approach.

There is concern that the endocrine system is too complex to allow 
estimation of safe levels of exposure to such chemicals. A chemical 
toxicologist at HSE’s Chemicals Regulation Division (CRD)55 has 
reviewed the available scientific evidence in this area.

The study concludes that there is nothing special or unique about 
endocrine disruption or greater uncertainties in its assessment to 
justify adopting a non-threshold (no safe level of exposure) 
approach by default. A non-threshold approach is at odds with 
decades of experience and repeatable observations in exposure-
response relationships in toxicology. Biology predicts that safe 
levels of exposure exist and are the rule for all toxicological 
hazards, including those arising from endocrine disruption. A 
threshold (safe level of exposure) approach to the risk assessment 
of endocrine-disrupting chemicals is scientifically justified.
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What were the benefits?

The available evidence provides strong support for the case that 
safe levels of exposure exist for endocrine-disrupting chemicals. 
This is important evidence to inform policy decisions on moving 
from a hazard- to a risk-based approach to chemicals regulation.

More information

Journal publication: ‘Thresholds of adversity and their applicability 
to endocrine disrupting chemicals’.56
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Incident investigation: Examination of a failed 
welding positioner shaft

Arrangement of the workpiece attached to the welding positioner using a 
clamp during welding

An incident occurred in which the shaft of a welding positioner 
failed while in use. The use of a welding positioner allows a welder 
to stand in one position during work. The welder was seriously 
injured when a workpiece, weighing approximately 860 kg, dropped 
from a bench where the welding positioner had been sited.

HSE materials and mechanical engineers conducted an extensive 
forensic investigation focusing on the material analysis, the shaft 
design, and identification of regions of high stress.

At the time of the failure, the welding positioner had been 
overloaded. Although the weight of the new workpiece was within 
the capacity of the positioner, the change in the centre of gravity 
resulted in the stresses being too high.
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Stress in shaft underestimated incident loads. Image was generated by 
Finite Element Analysis software

Examination of the fracture surface identified that the failure 
mechanism was fatigue crack growth due to repeated cyclic 
loading followed by fracture. The fatigue crack had initiated from 
the sharp corner at the bottom of the keyway. The presence of the 
crack weakened the shaft, leading to failure.

What were the benefits?

This work established a number of failings and provided the 
evidence to support Notification of Contravention (of health and 
safety law) letters to the dutyholders involved.

 � The dutyholder failed to review their risk assessment and 
method statement when they changed to a heavier workpiece.

 � The hirers failed to provide adequate instructions or to review 
suitability for the intended use.

 � The manufacturer failed to supply critical information.

The inspector said: ‘The risks were addressed and it is highly 
unlikely there will be future failures involving manipulators 
supplied by this manufacturer’.

More information

HSE Operational Circular: Positioning equipment for manual and 
automatic welding: Specialised machinery such as column and 
boom, rotators.57
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Biological monitoring for acetamiprid: Collaborative 
working with customers

Workers wearing personal protective equipment during their work shift

Biological monitoring (BM) is a well-established tool to help 
quantify exposure to potentially harmful substances. Maintaining an 
up-to-date catalogue of well-characterised test methods is 
challenging for products like pesticides that undergo regular 
turnover of active ingredients. While customers are prepared to pay 
for sample analysis, the full cost of method development may be 
prohibitive. Through collaborative working, HSE’s laboratory can 
support development of new methods - in this case acetamiprid, a 
neonicotinoid insecticide.

Workers at Delamere Nursery, Forestry England gave informed 
consent to provide urine samples and we quantified pre- and post-
shift levels of acetamiprid over consecutive days. Results from one 
workplace indicated elevated exposure, and although workers were 
provided with comprehensive protective equipment, the pattern of 
exposure was characteristic of absorption through the skin. The 
employer provided fresh personal protective equipment and 
reviewed work practices. Subsequent sampling showed that 
exposure was considerably lower in two out of three individuals, 
although the third operator still had elevated exposure. 
Interestingly, this operator was responsible for filling and emptying 
the automated sprayer – highlighting a further area for attention.

Customer commitment to purchase testing allowed us to focus our 
own investment in new, relevant methods that help employers to 
continue protecting the health of their employees into the future.
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What were the benefits?

Biological monitoring helped to identify contaminated PPE as a 
source of exposure of workers to the pesticide. It informed a new 
strategy for storing and replacing kit at the plant nursery. We used 
the data to develop in-house good practice guidance, providing a 
basis for an ongoing monitoring programme.

More information

Journal publication: ‘Biological monitoring without limits’.58

Commercial service

Testing and monitoring.
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Competency of occupational hygiene consultants 
and competency/prosecution of an incompetent 
occupational hygiene consultant

Worker using pneumatic hammer drill to cut the wall

Many employers engage consultants to identify and evaluate 
workplace health risks and to assist with the implementation of 
appropriate control measures.

In 2017, a self-employed occupational hygiene and safety 
consultant came to HSE’s attention as a result of several 
occupational ill-health reports. An investigation at three of his 
clients found that he had subjectively identified vibration risk from 
power tools as being low and advised the use of ‘anti-vibration 
gloves’ to control residual risk. These are not a recognised 
control measure.

He took a single noise reading in a metal stamping shop and 
concluded there was no risk from noise. A subsequent HSE 
investigation found noise levels exceeded legal limits.

At a third client, he failed to identify that some spray paints 
contained potentially carcinogenic ingredients and advised that no 
control measures were required.

Specialist occupational hygiene knowledge was applied to focus 
the investigation on the key issues which established that the 
consultant had consistently failed to recognise hazards, evaluated 
risk using inappropriate methods and arrived at incorrect 
control solutions, thus misleading the duty holder into a false 
sense of security.
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At interview under caution, he made full admissions in relation to 
his lack of competency on these technical matters. In June 2020, 
he was prosecuted by HSE and fined by the courts.

Occupational ill health often has a long latency period, therefore it 
is paramount that any specialists who are engaged are competent 
in the required disciplines and have experience of the sector they 
are required to work in.

What were the benefits?

The British Occupational Hygiene Society have produced the 
‘Buyers Guide’59 which equips clients to ask the right questions of 
consultants to establish competency and experience that may be 
required with specific hazards and working situations.

Using this guide is a useful tool to discharge your duties under 
health and safety legislation when selecting competent assistance.

Where consultants have been found to deliver incompetent advice, 
HSE will not hesitate to take the appropriate enforcement action.

More information

The BOHS Buyers Guide59 and the HSE press release ‘Consultant 
fined for providing incompetent health and safety advice’.60
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Market surveillance of asbestos contamination in 
cosmetic products

TEM image and EDX spectrum of a tremolite asbestos fibre found in one 
of the samples 

Talc is a key ingredient in many cosmetic products. However, the 
geological conditions by which talc forms means that deposits can 
be contaminated with asbestos – a Class 1 carcinogen. The 
international press have reported asbestos contamination in talc-
containing products on several occasions. The Office for Product 
Safety and Standards (OPSS) decided to investigate talc-
containing cosmetics on the UK market. HSE reseachers were 
asked to carry this out. Two product categories were chosen: 
‘child-appealing’ and low-cost cosmetics.

OPSS provided a product list from a variety of retailers. 
Approximately half were eyeshadows and half were face powders. 
Representative sub-samples were prepared for analysis by 
transmission electron microscopy (TEM).

We analysed samples by TEM at 11 000x magnification, for fibres 
>0.5µm in length. Energy dispersive X-ray spectroscopy (EDX) 
identified the chemical composition of each fibre, and combined 
with selected area electron diffraction, identified whether fibres 
were asbestos, and if so, which type. We calculated the mass 
percentage of asbestos in the material, based on number, 
dimensions and type of fibres found.

For 23 of the 24 child-appealing samples and 58 of the 60 low-cost 
samples analysed, we observed no asbestos fibres. For the 
remaining child-appealing sample, we found one tremolite asbestos 
fibre. For the two low-cost samples (both from the same 
manufacturer), we detected five and three tremolite asbestos fibres.
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What were the benefits?

For most talc-containing cosmetic products tested, we detected no 
asbestos. We found asbestos fibres in three products. We reported 
all findings to the Office for Product Safety and Standards, 
providing an important evidence base for their investigation.

More information

See our webpage with information about our analytical services 
and fibres testing.61

Funding source

Commercial Service: the Office for Product Safety and Standards 
(OPSS).
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Legionella intervention analysis

Cooling tower

Cooling towers that are not properly managed can be a significant 
Legionella risk. HSE scientific analysis supported a significant HSE 
intervention to reduce the likelihood of low-frequency, high-
consequence Legionnaires’ disease outbreaks from these systems.

Robust evidence is needed to make policy decisions and shape 
regulatory interventions. Analysis by HSE scientists in 201262 
showed that in the 10 years to August 2011, there were seven 
cooling tower outbreaks in Great Britain that accounted for a total 
of 193 cases of Legionnaires’ disease, resulting in 10 deaths.

This formed the evidence base for a significant inspection 
campaign in April 2013-August 2014. Subsequent follow-up visits 
from 2015-2018 were undertaken for benchmarking purposes and 
where intelligence suggested that dutyholders struggled to achieve 
sustained compliance.

In the six years since August 2014, there was only one cooling 
tower outbreak in Great Britain: resulting in five Legionnaires’ 
disease cases and no deaths. This intervention was externally 
recognised by the British Occupational Hygiene Society with the 
2020 Peter Isaac Award for ‘Outstanding Initiative Contributing to 
the Reduction of Ill Health at Work’.
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What were the benefits?

Using inspection visit records held in our database, HSE scientists 
analysed the failings identified at dutyholder sites and published a 
Research Report63 on the causes of non-compliance during the 
intervention, and produced a peer-reviewed paper to share our 
findings with the wider international scientific and regulatory 
community.64 Informed by the robust scientific evidence, the HSE 
Programme of Cooling Tower Interventions achieved sustainable 
compliance among cooling tower operators and reduced the 
likelihood of low-frequency, high-consequence Legionnaires’ 
disease outbreaks.

More information

See HEX/12/07 - Legionella outbreaks and HSE investigations: An 
analysis of contributory factors,62 HSE Research Report Legionella 
control in evaporative cooling systems: Underlying causes of 
breaches in health and safety compliance63 and journal publication 
‘Legionella risk in evaporative cooling systems and underlying 
causes of associated breaches in health and safety compliance’.64
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Assessment of an alternative method of measuring 
asbestos fibres in air

Magnified fluorescing fibres

Measuring levels of asbestos in air is an important part of 
assessing the risk posed by work activities involving asbestos-
containing materials. Asbestos causes around 5000 deaths in 
Great Britain every year and remains a problem because it can be 
present in any building built or refurbished before the year 2000.

The current HSE approved method for analysing asbestos fibre 
levels in air uses phase contrast microscopy (PCM) to count all 
fibres. One disadvantage of this method is that it does not 
discriminate between asbestos and non-asbestos fibres; 
discrimination is usually done using electron microscopy, a more 
costly and time-consuming analytical procedure.

A method developed by Japanese researchers offers the potential 
for simple discrimination between asbestos and non-asbestos 
fibres. HSE researchers have carried out testing of this method 
using commercially available testing kits.

The use of fluorescence as outlined by the Japanese researchers 
could lead to a method for discrimination that would act as a 
simple add-on to the current method. This could make analysis for 
asbestos fibres much quicker and cheaper.

When HSE scientists carried out testing of the commercially 
available analysis kits, all non-asbestos fibres used in the testing 
(wollastonite, refractory ceramic fibres, rock wool and man-made 
vitreous fibres) showed a level of fluorescence. The kits did not 
demonstrate that they could be used to effectively distinguish 
between asbestos and non-asbestos fibres.
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What were the benefits?

Testing new analytical methods demonstrates whether they offer 
any advantages. In this case, valuable knowledge was gained 
about the limitations of an analytical method which laboratories in 
Great Britain could consider using.

More information

For more information, see the HSE website.65
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Placing the right value on risks to life and health

HSE’s value of a life year (VOLY) scoping study final report involved a 
number of government departments

Placing a monetary value on the reduction of risks to life and health 
is essential for fully capturing the benefits of health and safety risk 
management. This is a key part of HSE’s approach to regulatory 
decision-making. HSE, consistent with other government 
departments and agencies, uses values set out in HM Treasury 
‘Green Book’ guidance – the value of a prevented fatality, the value 
of a life year, and a quality-adjusted life year. HSE applies these 
values in regulatory impact assessments and other cost-benefit 
analyses to inform the proportionality of policy interventions and to 
make the case for action.

To address concerns that the current valuations are increasingly 
outdated, HSE economists led a group of seven UK government 
departments and agencies to commission a scoping study to 
review the case for updating them and advise on the 
methodological approach. A consortium of leading academics in 
the field led a comprehensive review, which concluded that new 
primary research is required to update the values, and proposed a 
conceptual framework and empirical study for doing so.

The study paves the way for new landmark, state-of-the-art 
research to update the valuations and framework for applying 
them. This new research is now being commissioned in 
collaboration with a large cross-government working group, with 
HSE economists retaining an active steering role.
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What were the benefits?

By bringing together a large group of government departments, 
agencies and academics to focus on this important issue, the 
study lays the foundation for vital research which will improve the 
basis for regulatory decision-making in HSE and across the UK 
Government.

More information

See the report to HSE: A scoping study on the valuation of risks to 
life and health: The monetary value of a life year (VOLY),66 and HM 
Treasury guidance on how to appraise and evaluate policies, 
projects and programmes: The Green Book: Appraisal and 
evaluation in central government.67

Funding source

HSE, Department for Transport, Department for Environment, Food 
and Rural Affairs, Department of Health and Social Care, Home 
Office, Food Standards Agency, Food Standards Scotland.
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Competence development: Two-day incident 
investigation and organisational learning 
programme for Siemens PLC

Stock image of people during a training workshop

Siemens PLC were keen to enhance the way they conduct their 
incident investigations in pursuit of further health and safety 
performance improvements. Of particular interest were the 
practical skills needed for those conducting an incident 
investigation, and the efficacy of interventions that were 
recommended. HSE’s Psychologists and Human Factors 
specialists worked with Siemens PLC to build the programme.

The course was developed based on various customer 
requirements, and also incorporated lessons and observations 
from the HSE team/HSE perspective. This brought particular 
focus to:

 � common investigator/investigation pitfalls and biases;
 � collecting and assimilating evidence;
 � interviewing skills, and interview data caveats;
 � building trust and reducing perception of blame;
 � building understanding of human factors-related topics such as 

competence, fatigue, the work environment and workload;
 � understanding that different types of human failure need to 

consider different solutions;
 � developing robust, systemic recommendations for corrective 

actions;
 � ensuring the reporting phase contributes to organisational 

learning.
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What were the benefits?

Siemens have told HSE that they have seen many benefits of 
implementing the programme, including an improvement in the 
quality of the investigation process, as well as an improvement in 
the identification of causal/contributory factors and associated 
corrective actions.

The programme has been adopted by Siemens PLC and the newly 
formed Siemens Energy as part of their ongoing competence 
development for incident investigators.

‘The course that has been developed for us by HSE is excellent 
and is now part of a minimum standard requirement for 
undertaking investigations in our business. Ed and Julie exceeded 
our expectations on the brief, utilising HSE’s Psychologists and 
Human Factors specialists who provided the training on our 
investigations, incidents, and reports that were provided to them 
for context. The feedback from all delegates has been very 
positive, really valuing the highly interactive nature of the 
workshops. The standard of incident investigation has been raised 
within our businesses’, said the Head of Technical Safety and H&S 
Legal Compliance at Siemens Energy.

More information

HSE Solutions website.68

Funding source

Siemens PLC.



Page 71 of 89

Annual Science Review 2021 Case studies

Appropriately specified slip-resistant footwear 
reduces slips among NHS workers

Stopping slips among healthcare workers logo

Slips, trips and falls on the same level are the biggest cause of 
reported non-fatal injuries in the workplace. HSE scientists 
collaborated with York Trials Unit, University of York, the Leeds 
Teaching Hospitals NHS Trust and National Institute for Health 
Research Leeds Musculoskeletal Biomedical Research Unit on a 
multicentre, randomised controlled trial to evaluate the 
effectiveness and cost-effectiveness of slip-resistant footwear in 
the NHS. The SSHeW (Stopping Slips among Healthcare Workers) 
trial involved 4553 NHS staff from seven NHS trusts in England. 
Participants were randomly allocated to the intervention (provision 
of slip-resistant footwear) or control group (wear their usual 
footwear). Appropriate slip-resistant footwear was identified using 
HSE’s footwear rating scheme (GRIP). The footwear all used one 
specific type of sole which had the highest 5-star rating. Incidence 
data of self-reported workplace slips over 14 weeks were collected 
via weekly text messages. In total, 36% of the intervention group 
and 45% of the control group reported at least one slip during the 
trial period. There was a statistically significant 37% reduction in 
the slip rate in the intervention group relative to the control group, 
despite only around 50% of intervention participants reporting 
wearing the shoes all of the time while at work. The study included 
an economic analysis, which concluded that the intervention is 
likely to be cost-saving, once the avoided costs of slip-related 
injuries and alternative footwear are accounted for.
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What were the benefits?

The study shows that the provision of appropriately specified slip-
resistant footwear can be an effective intervention to manage the 
risk of slips, and shows how HSE’s GRIP scheme can help to 
identify footwear that will prevent slips. 

More information

HSE’s website on HSE’s GRIP Scheme69 and journal publication 
‘SSHeW study protocol: Does slip resistant footwear reduce slips 
among healthcare workers? A randomised controlled trial’.70

Funding source

National Institute for Health Research (NIHR) Public Health 
Research (Reference number 15/05/28) and HSE.
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Keeping aircraft in the sky – combustor burn-
through testing

Commercial aircraft taking off

Combustor burn-through test facility at HSE’s Science and Research 
Centre, Buxton

In aircraft jet engines, combustors produce hot gas at up to 40 bar 
and 1650°C or more. Although unlikely, hot gases could burn 
through the combustor body, damaging the engine mounting or 
airframe. Systems quickly shut down the engine, but critical 
components must survive until that has happened. Aircraft 
manufacturers show that their protection works by testing under 
burn-through conditions.

HSE’s Science and Research Centre has done this testing in the 
past, but when Mitsubishi Aircraft Corporation (MITAC) approached 
us, our facility had been unused for several years. Having looked 
around the world without finding a suitable alternative, MITAC 
asked us to recommission our test rig.
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Our rig burns jet fuel and compressed air in a modified jet engine 
‘can combustor’. A nozzle funnels the hot, high-pressure gases into 
a 25 mm diameter, supersonic ‘torch’ directed at the test sample. 
Recommissioning involved refurbishment, replacement or 
recertification of almost every component.

We carried out two tests, one observed by JCAB, the Japanese 
aviation authority. Each test lasted three minutes. The test sample, 
a flat plate, was instrumented for pressure and temperature with 
both point measurements and thermal imaging.

What were the benefits?

HSE provided Mitsubishi with data that they could then use in their 
safety assessment and future design work. By working together with 
them to optimise the test specification and the test requirements, the 
necessary information was gained from a minimal test programme. 
This was a small but vitally important step in the complex procedure 
for approval of a new aircraft design.

More information

Federal Aviation Authority Advisory Circular 20-135 Powerplant 
installation and propulsion system component fire protection test 
methods, standards and criteria.71

Funding source

Mitsubishi Aircraft Corporation.
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conference proceedings; conference abstracts; and articles in 
trade and professional magazines.

For a full list of details from previous years and a list of  
COVID-19 reports HSE staff have contributed to, see  
http://www.hsl.gov.uk/resources/publications. HSE also 
commissions reports from researchers in other institutes;  
for a full list of research reports published by HSE, see  
http://www.hse.gov.uk/research/rrhtm/index.htm.

Reports by HSE scientists and expert committees

Azkarate I et al International Association for Hydrogen Safety 
“Research Priorities Workshop”, September 2018, Buxton, UK 
RR1159 HSE 2020  
https://www.hse.gov.uk/research/rrhtm/rr1159.htm

Ferreira J, Riley D and Grimes A Application of a risk-based 
method to evaluate operator visibility from an hydraulic excavator 
RR1157 HSE 2020 
https://www.hse.gov.uk/research/rrhtm/rr1157.htm

Ferreira J, Grimes A and Riley D Application of a risk-based 
method to evaluate operator visibility from a large rigid frame 
dumper truck RR1158 HSE 2020 
https://www.hse.gov.uk/research/rrhtm/rr1158.htm

Ferreira J, Riley D and Grimes A Visibility risk zone method to evaluate 
operator visibility for earth-moving machinery RR1156 HSE 2020  
https://www.hse.gov.uk/research/rrhtm/rr1156.htm

Hewitt S and Brereton P Standard test codes for the declaration of 
vibration emission: A review of research carried out by the Health 
and Safety Executive RR1162 HSE 2020  
https://www.hse.gov.uk/research/rrhtm/rr1162.htm

Hewitt S, Hunwin G and Mole M The effectiveness of British 
Standard BS EN ISO 28927-11:2011 concerning the vibration 
emission of stone hammers RR1163 HSE 2020  
https://www.hse.gov.uk/research/rrhtm/rr1163.htm

http://www.hsl.gov.uk/resources/publications
http://www.hse.gov.uk/research/rrhtm/index.htm
https://www.hse.gov.uk/research/rrhtm/rr1159.htm
https://www.hse.gov.uk/research/rrhtm/rr1157.htm
https://www.hse.gov.uk/research/rrhtm/rr1158.htm
https://www.hse.gov.uk/research/rrhtm/rr1156.htm
https://www.hse.gov.uk/research/rrhtm/rr1162.htm
https://www.hse.gov.uk/research/rrhtm/rr1163.htm
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Hewitt S, Hunwin G and Mole M The effectiveness of British Standard 
BS EN ISO 28927-10:2011 concerning the vibration emission of 
percussive drills, hammers and breakers RR1164 HSE 2020  
https://www.hse.gov.uk/research/rrhtm/rr1164.htm

Hobbs J, Lees P and Hare J The response of large pressure 
vessels in the process industries to excess pressure: 
Literature review RR1161 HSE 2020  
https://www.hse.gov.uk/research/rrhtm/rr1161.htm

Foresight report: The human impact of the changing nature of work 
HSE 2020 https://www.hse.gov.uk/horizons/assets/documents/
foresight-report-2019.pdf

HSE Workplace Health Expert Committee The adverse health 
effects of green waste recycling; bioaerosols and noise HSE 2020 
https://webcommunities.hse.gov.uk/connect.ti/WHEC/
view?objectId=698565

HSE Workplace Health Expert Committee Asbestos exposure as a 
criterion for low-dose CT (LDCT) screening for lung cancer 
HSE 2020 https://webcommunities.hse.gov.uk/connect.ti/WHEC/
view?objectId=698597

HSE Workplace Health Expert Committee Hand-arm vibration 
syndrome (HAVS) - review of evidence on prognosis HSE 2020 
https://webcommunities.hse.gov.uk/connect.ti/WHEC/
view?objectId=698533

The top five research reports downloaded for 2020

The development of a fatigue / risk index for shiftworkers RR446 
www.hse.gov.uk/research/rrhtm/rr446.htm

Health and safety of homeworkers: Good practice case studies 
RR262 www.hse.gov.uk/research/rrhtm/rr262.htm

Evaluating the protection afforded by surgical masks against influenza 
bioaerosols RR619 www.hse.gov.uk/research/rrhtm/rr619.htm

The effect of wearer stubble on the protection given by Filtering 
Facepieces Class 3 (FFP3) and Half Masks RR1052 
www.hse.gov.uk/research/rrhtm/rr1052.htm

Summary of the evidence on the effectiveness of mental health 
first aid (MHFA) training in the workplace RR1135 
www.hse.gov.uk/research/rrhtm/rr1135.htm

https://www.hse.gov.uk/research/rrhtm/rr1164.htm
https://www.hse.gov.uk/research/rrhtm/rr1161.htm
https://www.hse.gov.uk/horizons/assets/documents/foresight-report-2019.pdf
https://www.hse.gov.uk/horizons/assets/documents/foresight-report-2019.pdf
https://webcommunities.hse.gov.uk/connect.ti/WHEC/view?objectId=698565
https://webcommunities.hse.gov.uk/connect.ti/WHEC/view?objectId=698565
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Publications in peer-reviewed journals

Bacon J et al ‘Atomic spectrometry update - a review of advances 
in environmental analysis’ Journal of Analytical Atomic 
Spectrometry 2020 35 (1) 9-53 https://doi.org/10.1039/c9ja90060h

Beswick A et al ‘Performance testing of a Venturi-based backpack 
spray decontamination system’ Applied Biosafety Journal 2020 25 
(1) 28-40 https://doi.org/10.1177/1535676019898299

Brescia S ‘Thresholds of adversity and their applicability to 
endocrine disrupting chemicals’ Critical Reviews in Toxicology 2020 
50 (3) 213-218 https://doi.org/10.1080/10408444.2020.1740973

Burden N et al ‘Key opportunities to replace, reduce, and refine 
regulatory fish acute toxicity tests’ Environmental Toxicology and 
Chemistry 2020 39 (10) 2076-2089 https://doi.org/10.1002/etc.4824

Chen H et al ‘An experimental study on thermal runaway characteristics 
of lithium-ion batteries with high specific energy and prediction of 
heat release rate’ Journal of Power Sources 2020 472 228585  
https://doi.org/10.1016/j.jpowsour.2020.228585

Clay MF et al ‘Understanding loss of containment of non-
radiological chemotoxic materials in the civil nuclear and process 
industries’ Process Safety and Environmental Protection 2020 136 
203-213 https://doi.org/10.1016/j.psep.2019.11.042

Crook B et al ‘Legionella risk in evaporative cooling systems and 
underlying causes of associated breaches in health and safety 
compliance’ International Journal of Hygiene and Environmental 
Health 2020 224 113425 https://doi.org/10.1016/j.ijheh.2019.113425

Fix J et al ‘Gender differences in respiratory health outcomes 
among farming cohorts around the globe: Findings from the 
AGRICOH consortium’ J Agromedicine 17 March 2020 1-12  
https://doi.org/10.1080/1059924X.2020.1713274

Gill J et al ‘Experimental investigation of potential confined ignition 
sources for vapour cloud explosions’ Process Safety and 
Environmental Protection 2020 135 187-206 
https://doi.org/10.1016/j.psep.2019.12.026

Harris W, Soutis C and Atkin C ‘Impact response of curved 
composite laminates: Effect of radius and thickness’ Applied 
Composite Materials 2020 57 555-573  
https://doi.org/10.1007/s10443-020-09826-2

Harris W et al ‘Pressure response and life assessment of filament-
wound composite pipes after impact’ International Journal of 
Lightweight Materials and Manufacture 2020 3 (4) 365-375  
https://doi.org/10.1016/j.ijlmm.2020.06.002

https://doi.org/10.1039/c9ja90060h
https://doi.org/10.1177/1535676019898299
https://doi.org/10.1080/10408444.2020.1740973
https://doi.org/10.1002/etc.4824
https://doi.org/10.1016/j.jpowsour.2020.228585
https://doi.org/10.1016/j.psep.2019.11.042
https://doi.org/10.1016/j.ijheh.2019.113425
https://doi.org/10.1080/1059924X.2020.1713274
https://doi.org/10.1016/j.psep.2019.12.026
https://doi.org/10.1007/s10443-020-09826-2
https://doi.org/10.1016/j.ijlmm.2020.06.002
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Harris E et al ‘Relative burden of lung and pleural cancers from 
exposure to asbestos: A cross-sectional analysis of occupational 
mortality in England and Wales’ BMJ Open 2020 10 (4) e036319  
https://doi.org/10.1136/bmjopen-2019-036319

Hidajat M et al ‘Lifetime cumulative exposure to rubber dusts, fumes 
and N-nitrosamines and non-cancer mortality: A 49-year follow-up’ 
Occupational and Environmental Medicine 2020 77 (5) 316-323  
http://doi.org/10.1136/oemed-2019-106269

Jones K ‘Human Biomonitoring in occupational health for exposure 
assessment’ Portuguese Journal of Public Health 2020 38 (1) 2-5 
https://doi.org/10.1159/000509480

Jones K ‘Occupational biological monitoring - is now the time?’ 
Industrial Health 2020 58 (6) 489-491  
https://doi.org/10.2486/indhealth.58_600

Jones K et al ‘Improving exposure assessment methodologies for 
epidemiological studies on pesticides: Study protocol’ JMIR 
Research Protocols 2020 9 (2) e16448 http://doi.org/10.2196/16448

Keenan B et al ‘A comparison of floor surfaces for injury prevention 
in care settings: Impact forces and horizontal pulling force required 
to move wheeled equipment’ Osteoporosis International 2020 31 
(12) 2383-2394 https://doi.org/10.1007/s00198-020-05520-y

Makison Booth C and Frost G ‘Survival of a norovirus surrogate on 
surfaces in synthetic gastric fluid’ Journal of Hospital Infection 
2020 105 (3) 468-473 https://doi.org/10.1016/j.jhin.2020.02.017

Mason H et al ‘Occupational asthma and its causation in the UK 
seafood processing industry’ Annals of Work Exposures and Health 
2020 64 (8) 817-825 https://doi.org/10.1093/annweh/wxaa055

McNally K et al ‘Design and analysis of a computer experiment for 
the study of the distortion of an advanced gas-cooled reactor 
moderator brick’ Nuclear Engineering and Design 2020 367 110766  
https://doi.org/10.1016/j.nucengdes.2020.110766

Ohlander J et al ‘Systematic review of methods used to assess 
exposure to pesticides in occupational epidemiology studies, 1993-
2017’ Occupational and Environmental Medicine 2020 77 (6) 357-367  
http://dx.doi.org/10.1136/oemed-2019-105880

Poole CJM, Robinson E and Frost G ‘Sensory perception testing 
by monofilaments in the digits of controls and workers with HAVS’ 
International Archive of Occupational and Environmental Health 
2020 93 (6) 723-731 https://doi.org/10.1007/s00420-020-01523-8

https://doi.org/10.1136/bmjopen-2019-036319
http://doi.org/10.1136/oemed-2019-106269
https://doi.org/10.1159/000509480
https://doi.org/10.2486/indhealth.58_600
http://doi.org/10.2196/16448
https://doi.org/10.1007/s00198-020-05520-y
https://doi.org/10.1016/j.jhin.2020.02.017
https://doi.org/10.1093/annweh/wxaa055
https://doi.org/10.1016/j.nucengdes.2020.110766
http://dx.doi.org/10.1136/oemed-2019-105880
https://doi.org/10.1007/s00420-020-01523-8
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Ruiter S et al ‘Exploring evaluation variables for low-cost particulate 
matter monitors to assess occupational exposure’ International Journal 
of Environmental Research and Public Health 2020 17 (22) 8602  
https://doi.org/10.3390/ijerph17228602

Sadhra S et al ‘Occupational exposure to inhaled pollutants and 
risk of airflow obstruction: A large UK population-based UK 
Biobank cohort’ Thorax 2020 75 468-475  
http://doi.org/10.1136/thoraxjnl-2019-213407

Scholten B et al ‘Biomonitoring for occupational exposure to 
diisocyanates: A systematic review’ Annals of Work Exposures and 
Health 2020 64 (6) 569-585 https://doi.org/10.1093/annweh/wxaa038

Stacey P et al ‘An indirect Raman spectroscopy method for the 
quantitative measurement of respirable crystalline silica collected 
on filters inside respiratory equipment’ Analytical Methods 2020 12 
(21) 2757-2771 https://doi.org/10.1039/D0AY00165A

Stewart J ‘CFD modelling of underexpanded hydrogen jets exiting 
rectangular shaped openings’ Process Safety and Environmental 
Protection 2020 139 283-296  
https://doi.org/10.1016/j.psep.2020.04.043

Viegas S et al ‘Biomonitoring as an underused exposure assessment 
tool in occupational safety and health context - Challenges and way 
forward’ International Journal of Environmental Research and Public 
Health 2020 17 (16) 5884 https://doi.org/10.3390/ijerph17165884

Yatkin S et al ‘Comparison of a priori and interlaboratory-
measurement-consensus approaches for value assignment of 
multi-element reference materials on PTFE filters’ Microchemical 
Journal 2020 158 https://doi.org/10.1016/j.microc.2020.105225

Trade and professional

‘Early Career Occupational Hygienist Award Finalists: The Essays 
Adam Clarke’ Exposure Magazine 3 July 2020 12-15  
https://issuu.com/bohs/docs/bohs_exposure_mag_july_24pp-issuu

Beers H ‘“Time” for health and safety?’ Safety and Health 
Practitioner 7 April 2020 https://www.shponline.co.uk/culture-and-
behaviours/time-for-health-and-safety/

Bishop B ‘Editorial’ The Evaluator Summer 2020 3

Hall S et al ‘Personal sampling: The start of a new era’ Exposure 
5 December 2020 8-11

Higgins A ‘Adaptation of evaluation in a COVID-19 world: 
Challenges and opportunities for government analysts’ 
The Evaluator Summer 2020 32-33 https://www.evaluation.org.uk/
app/uploads/2020/07/The-Evaluator-Summer-2020.pdf

https://doi.org/10.3390/ijerph17228602
http://doi.org/10.1136/thoraxjnl-2019-213407
https://doi.org/10.1093/annweh/wxaa038
https://doi.org/10.1039/D0AY00165A
https://doi.org/10.1016/j.psep.2020.04.043
https://doi.org/10.3390/ijerph17165884
https://doi.org/10.1016/j.microc.2020.105225
https://issuu.com/bohs/docs/bohs_exposure_mag_july_24pp-issuu
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https://www.evaluation.org.uk/app/uploads/2020/07/The-Evaluator-Summer-2020.pdf
https://www.evaluation.org.uk/app/uploads/2020/07/The-Evaluator-Summer-2020.pdf
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Book chapters

Beswick A, Crook B and Makison Booth C ‘Safe handling of 
biological agents in the laboratory’ in McDonnell G (ed) Block’s 
disinfection, sterilization and preservation 6th ed Lippincott, 
Williams & Wilkins 2020 Chapter 59

Crook B ‘Occupational exposure to biological agents’ in Latest 
News on Occupational Health Open Access eBooks 2020 
Chapter 1 http://openaccessebooks.com/latest-news-on-
occupational-health.html

Mason H ‘Respiratory health risks from exposure to dust from 
soybean and its products’ IntechOpen 2020  
https://doi.org/10.5772/intechopen.92839

National and official statistics publications 2020

Pesticide usage survey report: Soft fruit in the UK, 2018 HSE 2020 
https://www.gov.uk/government/statistics/pesticide-usage-survey-
report-soft-fruit-in-the-uk-2018

Pesticide usage survey report: Potato stores in the UK, 2018 
HSE 2020 https://www.gov.uk/government/statistics/pesticide-
usage-survey-report-potato-stores-in-the-uk-2018

Pesticide usage survey report: Outdoor vegetable crops in the 
United Kingdom 2019 HSE 2020  
https://www.gov.uk/government/statistics/pesticide-usage-survey-
report-outdoor-vegetable-crops-in-the-united-kingdom-2019

Health and safety statistics: 2019 to 2020 annual release HSE 2020 
https://www.gov.uk/government/statistics/health-and-safety-
statistics-2019-to-2020-annual-release

This annual release contains updated statistics on:

 � Work-related ill health and occupational disease in Great Britain 
https://www.hse.gov.uk/statistics/causdis/index.htm

 � Non-fatal injuries at work in Great Britain  
https://www.hse.gov.uk/statistics/causinj/index.htm

 � Costs to Great Britain of workplace injuries and new cases of 
work-related ill health https://www.hse.gov.uk/statistics/cost.htm

 � Statistics by industries  
https://www.hse.gov.uk/statistics/industry/index.htm

 � Statistics by countries and regions  
https://www.hse.gov.uk/statistics/regions/index.htm

 � Comparisons with European countries  
https://www.hse.gov.uk/statistics/european/index.htm

 � Historical trends in work-related ill health and workplace injury 
https://www.hse.gov.uk/statistics/history/index.htm

 � Enforcement in Great Britain  
https://www.hse.gov.uk/statistics/enforcement.htm

http://openaccessebooks.com/latest-news-on-occupational-health.html
http://openaccessebooks.com/latest-news-on-occupational-health.html
https://doi.org/10.5772/intechopen.92839
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https://www.gov.uk/government/statistics/pesticide-usage-survey-report-outdoor-vegetable-crops-in-the-united-kingdom-2019
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Fatal injuries arising from accidents at work in Great Britain: 
Summary for April to September 2020 HSE 2020 https://www.gov.
uk/government/statistics/fatal-injuries-arising-from-accidents-at-
work-in-great-britain-summary-for-april-to-september-2020

Fatal injuries arising from accidents at work in Great Britain: 
Summary for April 2019 to December 2019 HSE 2020 https://www.
gov.uk/government/statistics/fatal-injuries-arising-from-accidents-
at-work-in-great-britain-summary-for-april-2019-to-december-2019

Fatal injuries arising from accidents at work in Great Britain: 
Summary for April to June 2020 HSE 2020 https://www.gov.uk/
government/statistics/fatal-injuries-arising-from-accidents-at-work-
in-great-britain-summary-for-april-to-june-2020

Fatal injuries in the workplace in Great Britain 2019 to 2020 (year 
end March): annual release HSE 2020 https://www.gov.uk/
government/statistics/fatal-injuries-in-the-workplace-in-great-
britain-2019-to-2020-year-end-march-annual-release

Work related violence: findings from 2018 to 2019 Crime Survey for 
England and Wales 2020 HSE 2020  
https://www.gov.uk/government/statistics/work-related-violence-
findings-from-2018-to-2019-crime-survey-for-england-and-wales

Work related violence: findings from 2019 to 2020 Crime Survey for 
England and Wales HSE 2020  
https://www.gov.uk/government/statistics/work-related-violence-
findings-from-2019-to-2020-crime-survey-for-england-and-wales

Management information: Coronavirus (COVID-19) disease reports 
made by employers since 10 April 2020 HSE updated monthly  
https://www.hse.gov.uk/statistics/coronavirus/index.htm

https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-to-september-2020
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-to-september-2020
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-to-september-2020
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-2019-to-december-2019
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-2019-to-december-2019
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-2019-to-december-2019
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-to-june-2020
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-to-june-2020
https://www.gov.uk/government/statistics/fatal-injuries-arising-from-accidents-at-work-in-great-britain-summary-for-april-to-june-2020
https://www.gov.uk/government/statistics/fatal-injuries-in-the-workplace-in-great-britain-2019-to-2020-year-end-march-annual-release
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https://www.hse.gov.uk/statistics/coronavirus/index.htm
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Glossary

SARS-CoV-2 – the Severe Acute Respiratory Syndrome 
Coronavirus 2, the strain of coronavirus that causes coronavirus 
disease 2019 (COVID-19).

COVID-19 – coronavirus disease 2019, the respiratory illness 
responsible for the COVID-19 pandemic.
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positive impact on the working world. This review uses case 
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