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Providing feedback and comment on  
HSIB reports

At the Healthcare Safety Investigation Branch (HSIB) we welcome feedback on 
our investigation reports. The best way to share your views and comments is to 
email us at enquiries@hsib.org.uk or complete our online feedback form at  
www.hsib.org.uk/tell-us-what-you-think.

We aim to provide a response to all correspondence within five working days.

This document, or parts of it, can be copied without specific permission providing 
that the source is duly acknowledged, the material is reproduced accurately, and 
it is not used in a derogatory manner or in a misleading context. 

© Healthcare Safety Investigation Branch copyright 2021.
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About HSIB 

We conduct independent investigations of patient safety concerns in NHS-
funded care across England. Most harm in healthcare results from problems 
within the systems and processes that determine how care is delivered. Our 
investigations identify the contributory factors that have led to harm or the 
potential for harm to patients. The safety recommendations we make aim to 
improve healthcare systems and processes, to reduce risk and improve safety. 

We work closely with patients, families and healthcare staff affected by patient 
safety incidents, and we never attribute blame or liability. 

Considerations in light of coronavirus (COVID-19) 

We have adapted some of our national investigations, reports and processes 
to reflect the impact that COVID-19 has had on our organisation as well as the 
healthcare system across England. For this report, the way we engaged with staff 
and families was revised.

A note of acknowledgement

About this report 

We would like to thank the healthcare staff and organisations who 
engaged with the investigation for their openness and willingness to 
support improvements in this area of care. The investigation recognises the 
unprecedented response the NHS has been required to deliver during the 
COVID-19 pandemic. The investigation has heard evidence of the significant 
organisational and personal impact caused by COVID-19 and the exceptional 
efforts that have been necessary to manage the healthcare system’s response. 
This investigation is not intended to criticise any element of the NHS response 
to COVID-19 but is intended to help the NHS to further improve its services in 
the face of emerging safety risks around medical gas pipeline systems.

This report is intended for healthcare organisations, professionals and 
policymakers to help improve patient safety in relation to the operation 
of medical gas pipeline systems. For readers less familiar with this area of 
healthcare, medical and technical terms are explained within the report. 
Throughout this document, ‘medical gas pipeline system(s)’ will be described 
by the term MGPS.
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Our investigations

Our investigators and analysts have diverse experience of healthcare and 
other safety-critical industries and are trained in human factors and safety 
science. We consult widely in England and internationally to ensure that our 
work is informed by appropriate clinical and other relevant expertise.

We undertake patient safety investigations through two programmes: 

National investigations

Concerns about patient safety in any area of NHS-funded healthcare in 
England can be referred to us by any person, group or organisation. We 
review these concerns against our investigation criteria to decide whether to 
conduct a national investigation. National investigation reports are published 
on our website and include safety recommendations for specific organisations. 
These organisations are requested to respond to our safety recommendations 
within 90 days, and we publish their responses on our website.

Maternity investigations 

We investigate incidents in NHS maternity services that meet criteria set out 
within one of the following national maternity healthcare programmes: 

• Royal College of Obstetricians and Gynaecologists’ ‘Each Baby Counts’ report

• MBRRACE-UK ‘Saving Lives, Improving Mothers’ Care’ report.
  
Incidents are referred to us by the NHS trust where the incident took place, and, 
where an incident meets the criteria, our investigation replaces the trust’s own 
local investigation. Our investigation report is shared with the family and trust, 
and the trust is responsible for carrying out any safety recommendations made in 
the report.
 
In addition, we identify and examine recurring themes that arise from trust-level 
investigations in order to make safety recommendations to local and national 
organisations for system-level improvements in maternity services.

For full information on our national and maternity investigations please visit 
our website. 

https://www.hsib.org.uk/investigations-cases/
https://www.hsib.org.uk/
https://www.hsib.org.uk/
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 Executive Summary

 Background 

 This investigation describes an emerging safety risk where there has been an 
increased demand for oxygen on hospital wards during the COVID-19 pandemic. 

 As an example, which is referred to as ‘the reference event’, the investigation 
explores an incident where an acute hospital trust (the Trust) declared a major 
incident when demands on its oxygen supply, delivered via its medical gas pipeline 
system (MGPS), led to patients being diverted to different hospitals, elective 
(planned, non-emergency) surgery being cancelled, and a need to reconfigure 
ward environments.

 COVID-19 can cause severe inflammation of the lungs, which affects people’s 
ability to breathe and get enough oxygen into their bloodstream. As a result, 
an increased number of patients with COVID-19 have required oxygen therapy. 
Insufficient oxygen supply to seriously ill patients can have very severe 
consequences, including death. 

 The investigation explored the role and understanding of MGPS in the response to 
the COVID-19 pandemic, focusing on current engineering and technical systems 
that help to ensure MGPS operate effectively. The investigation acknowledges that 
lack of oxygen supplies has implications for the clinical management of patients 
but has not explored the clinical management of patients requiring oxygen therapy 
in this report.

 This investigation’s findings, safety recommendations and safety observations 
aim to improve the management and understanding of MGPS to improve care for 
patients across the NHS.

 The reference event

 During the first wave of the COVID-19 pandemic in spring 2020, the Trust had 
identified where patients requiring oxygen therapy could be cared for within the 
hospital to ensure demand on the MGPS was evenly distributed. It prepared a plan 
that accounted for the anticipated demand on oxygen supplies and the type of 
oxygen therapy it expected to provide to patients at that time. 

 In autumn 2020, the Trust found that two patients being provided with 
oxygen therapy in the high dependency unit (HDU) had desaturated (lost the 
required levels of oxygen from their blood). It was unclear why the patients had 
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desaturated, and the Trust considered whether there had been a failure in the 
MGPS within the HDU. As a precaution, the Trust moved patients from the HDU to 
the operating theatres where sufficient oxygen supply was available.

 The Trust initially diverted incoming patients to another of its hospital sites and 
cancelled all elective surgery while further investigation took place. However, oxygen 
demand at its other sites also began to cause concern and so the Trust declared a 
major incident and requested all incoming patients be diverted to other trusts. The 
Trust began planning further patient moves and identified mitigating measures that 
would allow it to carry out a test on the MGPS in the HDU.

 The Trust carried out a pressure test on the MGPS to identify any failures. The test 
results identified several areas where there was a reduced ability to provide the 
anticipated flow of oxygen from the MGPS. 

 The Trust initially understood that the HDU should have been capable of providing 
a specified flow of oxygen and had used this to calculate the number of patients 
that could be treated, and type of oxygen therapy that could be used. However, 
the anticipated flow of oxygen to the HDU, and other wards, was likely impacted 
by excess earlier demand for oxygen from the MGPS system prior to the pipeline 
reaching the HDU.

 The Trust reported that the overall demand for oxygen on the MGPS never 
exceeded more than 56% of its total capacity, meaning that the Trust had spare 
capacity to generate oxygen. The Trust investigation identified that any possible 
lack of oxygen flow available to the HDU was instead due to limitations in its 
existing pipework infrastructure, the distribution of patients across the hospital, 
and the types of oxygen therapy required to treat patients across the hospital. 

 The Trust considered that the plan it had developed in spring 2020 had not been 
effective due to a range of factors, including:

• a lack of COVID-19 patient demand on the MGPS during the first wave of the 
pandemic meant that the problems caused by additional demand were not 
identified

• the need to group patients together based on their clinical need, creating uneven 
demand on the MGPS and delivery of oxygen to the bedside

• the baseline figures used to calculate potential demand on oxygen consumption 
to treat COVID-19 patients being too low
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• variation in the volume of oxygen used by different equipment capable of 
delivering oxygen therapy

• the existing MGPS pipework infrastructure

• general demand for bed spaces caused by the number of patients requiring 
treatment for COVID-19.

 The Trust carried out work to revise its plans and understand how this impacted 
on where patients requiring oxygen therapy could be cared for within the hospital 
to maintain sufficient oxygen supply across the system. This work enabled the 
Trust to redistribute patients across the hospital to provide a more equal spread of 
oxygen demand and allowed one of its hospital sites to readmit patients.

 Following this work, and a decrease in the number of patients being treated at 
both hospital sites due to the impact of diverting patients to other hospitals, the 
Trust was able to stand down from the major incident and start to admit patients 
to both hospital sites, seven days after the major incident was declared. 

 The two HDU patients that had become desaturated recovered their oxygen 
saturation levels without any adverse effects. The investigation has been unable to 
conclusively determine whether the desaturation was associated with any pressure 
loss or reduction in oxygen flow within the HDU or other factors involved in their care.

 The national investigation 

 HSIB identified the incident via the NHS Strategic Executive Information System (a 
national database of serious incidents in healthcare). HSIB engaged with the Trust 
to explore the circumstances of the incident report and this formed the basis of 
the reference event.

 HSIB engaged with national organisations to understand the safety risk 
across the NHS and to learn more about the current design, management and 
regulation of MGPS. National stakeholders told the investigation they would be 
eager to ensure that learning from the COVID-19 pandemic was captured to help 
enhance the operation of MGPS going forward.

 Findings

• The MGPS is a critical system in the safe and effective operation of an acute  
NHS hospital.

• The COVID-19 pandemic placed unprecedented demands on MGPS due to the 
number of patients requiring oxygen therapy and the different types of oxygen 
therapy equipment used.
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• There is a lack of shared ownership and knowledge of MGPS among hospital-
based multidisciplinary teams; this limits trusts’ ability to effectively respond to 
MGPS patient safety concerns.

• Organisations that utilised a multidisciplinary approach to understanding and 
planning the MGPS involvement in the COVID-19 response, including the impact 
of ward moves and the choice of oxygen therapy, were better able to respond to 
demands on the MGPS system.

• Current guidance on the design and management of MGPS contained within 
the relevant health technical memorandum is outdated and does not reflect 
developments in oxygen therapy and challenges in managing MGPS.

• The investigation acknowledges work carried out by national bodies to help NHS 
trusts address the emerging risks to MGPS, including the issue of interim guidance 
in addition to the HTM and capital investment in MGPS.

• Current assurance mechanisms for MGPS are not effective in ensuring that  
MGPS-related patient safety concerns are proactively identified and resolved. 

• A lack of financial investment in updating MGPS infrastructure created challenges 
for NHS trusts in responding to the COVID-19 pandemic.

 
 In addition, HSIB has released two interim bulletins during the investigation 

highlighting key findings emerging from the initial reference event investigation and 
the role of medical gas committees: ‘Oxygen issues during the COVID-19 pandemic. 
January 2021’ and ‘Oxygen issues during the COVID-19 pandemic. March 2021’.

HSIB makes the following safety recommendations

Safety recommendation R/2021/132: 
HSIB recommends that NHS England and NHS Improvement review and further 
specify the key roles, responsibilities and competencies of individuals identified 
in the health technical memorandum (HTM) for medical gas pipeline systems, 
including identifying how the appointment and training of designated officers may 
be supported.

Safety recommendation R/2021/133: 
HSIB recommends that NHS England and NHS Improvement implement a 
process to provide ongoing assurance on the qualifications and experience of 
individuals identified in the health technical memorandum (HTM) for medical gas 
pipeline systems (MGPS), including how MGPS Authorising Engineers, or their 
subcontractors, are appointed by NHS trusts.

https://www.hsib.org.uk/documents/275/HSIB_Bulletin_Oxygen_issues_during_COVID-19_pandemic_v08.pdf
https://www.hsib.org.uk/documents/297/HSIB_Bulletin_Oxygen_issues_during_COVID-19_pandemic_Part_2_V06.pdf
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Safety recommendation R/2021/134: 
HSIB recommends that NHS England and NHS Improvement completes ongoing 
work to review, revise and reissue the health technical memorandum (HTM) 
for medical gas pipeline systems (MGPS). An updated HTM should reinforce 
multidisciplinary team working and include:

• Updated advice on the type and design of MGPS infrastructure recommended for 
NHS trusts.

• Enhanced processes to encourage shared working between clinical and non-
clinical teams on MGPS issues.

• Specifications for the relevant levels of competence and training for NHS staff  
on MGPS.

• Any updated processes or guidance generated in response to the other safety 
recommendations specified in this report (R/2021/120, R/2021/132, R/2021/133).

Safety recommendation R/2021/135: 
HSIB recommends that the Care Quality Commission reviews and adapts its 
assessment model for NHS hospital estates to ensure greater scrutiny of estates-
related safety concerns.

In addition, HSIB made the following safety recommendation in  
an interim bulletin (March 2021) 

Safety recommendation R/2021/120: 
HSIB recommends that NHS England and NHS Improvement urgently issues 
definitive guidance on the role, function, and key attendees of the medical gas 
committee. This guidance should identify and encourage key multidisciplinary 
relationships and board-level reporting of medical gas issues.

HSIB makes the following safety observations

Safety observation O/2021/115: 
It may be beneficial if national NHS recruitment and training programmes for 
engineering and estates professionals were developed to address existing 
challenges with the estates and facilities workforce.

Safety observation O/2021/116: 
It may be beneficial if medical gas pipeline systems were prioritised for financial 
investment and ongoing management where they may not be effective for future 
anticipated clinical needs.
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Safety observation O/2021/117:
It may be beneficial if the NHS Premises Assurance Model contained further specific 
questions to support the identification of MGPS concerns at trust level.

Safety observation O/2021/118:
It may be beneficial if the principles of user-centred design were adopted to help 
ensure that updates to the Central Alerting System assist users to interpret information.

HSIB notes the following safety actions

Safety action A/2021/041: 
The Trust procured pipeline flow meters and electronic telemetry to allow active 
monitoring of flow rates across the hospital estate.

Safety action A/2021/042: 
The NHS Premises Assurance Model will be transitioned to a mandatory online 
reporting system in summer 2021. 

Safety action A/2021/043: 
All national Central Alerting System issuing organisations and teams will be 
accredited to issue national patient safety alerts from mid-2021. 
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Further  
information 
More information about HSIB – including 
its team, investigations and history – is 
available at www.hsib.org.uk 

If you would like to request an  
investigation then please read our  
guidance before contacting us.

 @hsib_org is our Twitter handle.  
We use this feed to raise awareness of 
our work and to direct followers to our 
publications, news and events.

Contact us
If you would like a response to a query or 
concern please contact us via email using 
enquiries@hsib.org.uk 

We monitor this inbox during normal office 
hours - Monday to Friday from 09:00 hours to 
17:00 hours. We aim to respond to enquiries 
within five working days.

To access this document in a different format 
– including braille, large-print or easy-read – 
please contact enquiries@hsib.org.uk


