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Executive Summary 
 
When the Cabinet Secretary for Health and Sport asked us to co-chair an 
independent review of infection control concerns at the Queen Elizabeth University 
Hospital and Royal Hospital for Children we were pleased to accept.  We were keen 
to lead a process in which the agreed emphasis was to be on delivering a clinically-
focused, forward-looking report that sought both to understand the origins of the 
situation in Glasgow but more importantly to assess the current state of the hospitals 
and identify learning applicable to future capital projects.   
 
The decision to establish the Review had been prompted by public and political 
concern following reports of the deaths of three patients between December 2018 
and February 2019.  The deaths had been linked to rare microorganisms and 
concern was growing that these organisms were in turn linked to the built 
environment at the Queen Elizabeth University Hospital (QEUH) and Royal Hospital 
for Children (RHC).  At the time the Review was established there was already 
considerable external and internal scrutiny of the new hospitals in Glasgow.  Several 
investigations had produced findings and others were expected to do so during the 
course of the Review.  As a consequence, when agreeing its terms of reference and 
remit the Review was keen to ensure its activities were complementary to those 
underway, adding value and knowledge. 
 
The Review’s remit and terms of reference are reproduced in full in Chapter 1.   
 
The remit is: 
 
“To establish whether the design, build, commissioning and maintenance of the 
Queen Elizabeth University Hospital and Royal Hospital for Children has had an 
adverse impact on the risk of Healthcare Associated Infection and whether there is 
wider learning for NHSScotland”. 
 
In undertaking its business the Review faced a number of challenges, which are 
detailed in the report (Chapter 1).  Of particular note was the way that further issues 
arose during the course of the Review leading to a greater sphere of concern for the 
Review but also additional scrutiny from other sources, including Government, 
statutory bodies, national agencies and a public inquiry.  While there was significant 
overlap between the various agencies and their processes, each had a distinct 
perspective.  This led us to establish dialogue with the other agencies involved and 
to regularly reappraise the work of the Review to ensure it remained focused on our 
core remit and responded within a meaningful timescale.  Other external influences, 
such as COVID-19, though not directly related to the matters under scrutiny at 
QEUH, undoubtedly influenced the Review and how it was able to conduct its 
business during its latter stages. 
 
In the course of the Review we received information from and met with key 
individuals, reviewed reports from a number of sources and sought expert advice in 
relation to construction and infection prevention and control (IP&C).  We have been 
generally impressed by the professionalism of the individuals, clinical teams, 
management and estates staff we encountered.   
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The duration of the time period we have been looking at inevitably means that there 
have been many changes of key personnel and post holders within NHS Greater 
Glasgow & Clyde (NHS GG&C).  We have endeavoured to meet with relevant 
people involved throughout the various stages of the project and this includes people 
no longer in post. 
 
We have been impressed with the resilience of clinical staff, hospital management, 
patients and families in their focus on effective and high quality care, recognising the 
opportunities and advantages of modern hospital facilities, whilst acknowledging the 
significant setbacks that are the focus of this Review.  
 
We found a complex story with a variety of perspectives and views.  Undoubtedly 
and with hindsight the Health Board, groups within it, and the Design and Build 
Contractor could have reached different decisions and produced results that would 
have reduced infection risk.  We have tried to concentrate on learning from the 
experience in a way that will avoid repetition of mistakes and enhance future 
projects. 
 
While the issues we have identified in relation to construction apply to the entirety of 
the new QEUH/RHC building the clinical impact and risks to patient safety we 
identify are confined to those clinical specialties caring for and treating a defined 
group of patients at high risk.  Patients, staff and visitors who are vulnerable due to 
immuno-suppression, or who are in proximity to patients with certain highly infectious 
communicable diseases, have been exposed to risk that could have been lower if the 
correct design, build and commissioning had taken place. Since the building’s 
opening, and particularly since 2018, measures are in place, or under development, 
to bring about a sustained reduction in these risks.  
 
The series of problems and influences that we have identified through the phases of 
the QEUH project has also resulted in a multitude of secondary effects. These 
include: eroding the confidence of the public in the hospital’s ability to protect them 
adequately from healthcare hazards; disrupting treatment for defined groups of 
patients and creating additional concern for their families; providing additional 
workload for IP&C teams, many clinical groups and management; diverting 
resources and attention from the running of this large and complex facility; and 
undermining the reputation of the hospital.  
 
We have two main high level findings and nine principal findings which relate directly 
to the specific issues examined by the Review in responding to its remit. 
 
Our main findings are: 
 

 In the course of the Review, through examination of documentation, listening to 
witnesses, discussion with experts and input from the Review’s expert advisers, 
and site visits, we have not established a sound evidential basis for asserting that 
avoidable deaths have resulted from failures in the design, build, commissioning 
or maintenance of the QEUH and RHC; 
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 The QEUH and RHC combined now have in place the modern safety features 
and systems that we would expect of a hospital of this type. The general 
population of patients, staff and visitors can have confidence that the QEUH and 
RHC offers a setting for high quality healthcare. 
 

As the Review progressed the emergent findings caused us to focus on defined 
groups of potentially vulnerable patients and their families, and the clinical teams, 
management and facilities staff who support their care. We judge that the hospital 
was not built, finished and handed over in a manner that took full account of their 
specific needs.  Certain aspects of the design, build, commissioning and 
maintenance of the QEUH have posed challenges in creating the optimal conditions 
for IP&C and have increased the risk of Healthcare Associated Infection; 

 
1. NHS GG&C has put in place, and is still working on, improvements to the 

wards where these vulnerable patients are managed.  A series of remedies 
which minimise the additional risk to tolerable levels have been or are being 
implemented; 
 

2. The QEUH project would have benefitted from greater external expertise and 
greater uptake of internally available expertise to support decision making on 
the water and air ventilation systems at key points in the design, build and 
commissioning phases; 

 
3. The design of the hospital did not effectively reconcile conflicting aims of 

energy efficiency and meeting guidance standards for air quality; 
 

4. Some of the difficulties encountered with water and ventilation systems were 
the result of ambiguity concerning the status and interpretation of guidance; 

 
5. The level of independent scrutiny and assurance throughout the design, build 

and commissioning phases was not sufficient; 
 

6. Governance of the project during design, build, commissioning and 
maintenance did not adequately take account of the scale and complexity, 
and specialist nature of the building project; 

 
7. The effectiveness of IP&C advice was undermined by problems within the 

NHS GG&C IP&C leadership team and internal relationships with the wider 
IP&C and microbiology cohorts;  

 
8. There were deficiencies in the quality and availability of management and 

technical information relating to the QEUH project, especially relating to the 
build and commissioning stages.  This constrained the Review and continues 
to hamper effective running of the QEUH/RHC building; 

 
9. Communication about QEUH and its problems since opening has been 

variable ranging from appropriate and effective in relation to clinical 
communication with patients and families, to inadequate and reactive in 
relation to external communication about serious problems with the building 
and possible links to infectious disease events. 
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More detailed findings are contained throughout the body of the report.  
 
The Report makes 63 recommendations. They cover matters that we address to: 
 

 NHS Greater Glasgow and Clyde, its Board and headquarters staff 

 The QEUH and RHC, its staff and the population it serves  

 Scottish Government, NHS Scotland, its Boards and specialist agencies, 
policy makers, Estates and Facilities, Infection Prevention and Control 
communities 

 The new National Centre for Reducing Risk in the Healthcare Built 
Environment, and networks, collaborating organisations, learning and 
research institutions that it will bring together, including producers of technical 
guidance 

 Professional and standard setting organisations in clinical, construction and 
engineering disciplines  

 Construction companies and the wider industry, the disciplines and 
stakeholders in that sector 

 
We also highlight three specific areas for research needed to enhance future capital 
projects (Chapter 9): 
 

 Air quality in clinical environments; 

 Water quality in clinical environments;  

 Rare microorganisms and their clinical significance. 
 
The findings and recommendations are collated in Chapter 10. 
 
We welcome plans for the National Centre for Reducing Risk in the Healthcare Built 
Environment that will focus on Health Hazards and the Built Environment to provide 
greater focus and concentration of knowledge and expertise to ensure that lessons 
learned are rolled out and that there is greater confidence in the delivery of future 
capital projects.  We offer further detailed comments and suggestions in Chapters 8 
and 9. 
 
While establishing the infrastructure to support the QEUH Project NHS GG&C 
complied with available guidance.  This included setting up arrangements for expert 
input and governance. The problems identified by this Review and other scrutiny 
processes however, call into question the suitability and adequacy of the guidance 
available at the time.  The creation of the National Centre for Reducing Risk in the 
Healthcare Built Environment and its involvement in future capital projects should 
help to minimise or avoid similar challenge. 
 
There were issues that arose in the course of the Review such as whistleblowing 
and duty of candour that were not part of the remit or terms of reference but which 
nonetheless had an impact on events and we also offer comment on those. 
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We believe this report provides an understanding of events during the design, build 
commissioning and maintenance of the QEUH and highlights the issues in relation to 
IP&C that have emerged and caused concern since the hospital opened.  The 
circumstances that led to the difficulties are now clearer and lessons can be learned 
that will enhance confidence in future major capital projects.  We also believe that 
this report complements the work of other agencies including the Oversight Board 
and its subgroups and provides useful pointers for the forthcoming public inquiry to 
be chaired by the Right Hon. Lord Brodie. 
 
The experiences we have described, and that NHS GG&C has been through with 
staff and patients, bear many lessons. Some of the problems that they have 
encountered are rare if not unique but they can, nonetheless, help others in the 
future. We have described some lessons from an IP&C, construction and clinical 
perspective.  The leadership of many facets of this project, and more recent 
incidents, should share their learning freely outside their own area and normal local 
networks.  
 
Finally, NHS GG&C’s experience and practice can help others who are planning 
hospitals, caring for vulnerable patients, encountering unusual infections, 
questioning the role of the built environment in creating and preventing health 
hazards, and evaluating policy with the potential for unintended consequences. 
 
We thank our outstanding team and advisers who have worked hard to organise the 
review, inform our work, and prepare this report. 
 
 

  
 
Co-chairs 
June 2020 
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A  
  
Acute Services Review 
(ASR) 

A review of generic medical and surgical treatments 
provided in hospital and hospital configuration carried 
out by Greater Glasgow Health Board, the precursor to 
NHS GG&C in 1999/2000.  
 

  
B  
  
Biofilm A collection of different types of microorganisms and 

extracellular matrix of microbial origin which adheres to 
surfaces.  Biofilm can be found in water systems. 
 

BREEAM Building Research Establishment Environmental 
Assessment Method. A sustainability assessment 
methodology for master planning projects, infrastructure 
and buildings. It recognises and reflects the value in 
higher performing assets across the built environment 
lifecycle, from new construction to in-use and 
refurbishment. 
 

Brookfield Multiplex A global construction company responsible for the 
construction of the Queen Elizabeth University Hospital. 

  
Building Services 
Research and 
Information Association 
(BSRIA) 

The non-profit distributing, member-based association 
which promotes knowledge and providing specialist 
services for construction and building services 
stakeholders. 
 

  
C  
  
CAPEX Capital Expenditure. 
  
Capita Symonds Ltd. The former name of Capital Property and Infrastructure 

Limited, which specialised in real estate and 
Infrastructure work across the public and private sector 
to design, build and optimise their real estate and 
infrastructure assets. Capita Symonds were the NEC 
Supervisor for the Queen Elizabeth University Hospital 
Project. 
 

Chartered Institute of 
Building Services 
Engineers (CIBSE) 

CIBSE is the professional body that exists to support the 
science, art and practice of building services 
engineering, by providing members and the public with 
information and education services. 
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Chilled beam 
 

A type of radiation/convection heating, ventilation, and 
air conditioning system designed to heat and cool large 
buildings. 

  
Crown Office and 
Procurator Fiscal Service 
(COPFS) 

The organisation responsible for the prosecution of 
crime in Scotland whose responsibilities include the 
investigation of sudden or suspicious deaths. 
 

Cryptococcus A fungus widely found in the environment.  The species 
‘C. neoformans’ is the major human pathogen, most 
commonly affecting patients with compromised 
immunity. 
 

Cupriavidus 
 

An environmental gram negative bacterium which can 
be associated with infection in immunocompromised 
patients. 
 

Currie & Brown Currie & Brown were the Lead Consultant for Queen 
Elizabeth University Hospital project. 

  
D  
  
Dead legs A length of waterworks pipe leading to an outlet which 

has been removed or is rarely used or unused entirely.  
Water in the pipe can be stagnant, leading to a build-up 
of potentially dangerous pathogens. 

  
E  
  
Enterobacter Gram negative bacterium found in the human gut.  

Several strains of these bacteria are pathogenic and 
cause opportunistic infections in immunocompromised 
patients. 
 

F  
  
Full Business Case (FBC) A Full Business Case (FBC) refines the Outline 

Business Case (OBC) and any analysis and 
assumptions made in this, as well as presenting the 
findings of any formal procurement or partner selection 
process.  The Full Business case contains documented 
contractual and arrangements as well as the detailed 
management arrangements for a successful delivery of 
a project. 
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G  
  
Greater Glasgow and 
Clyde Health Board (NHS 
GG&C)  

The body responsible for the delivery of healthcare 
services in the Greater Glasgow and Clyde region.  
‘GG&C Board’s project team’, is also referred to as the 
‘project team’ within this report. 
 

  
H  
  
Haemato-oncology 
(Haem/Onc) 
 

The medical sub-specialty concerned with the diagnosis, 
treatment and prevention of malignant diseases of the 
blood such as leukaemia and lymphoma. 
 

HAI Healthcare Associated Infection 
  
Health Facilities Scotland 
(HFS) 

Provides operational guidance to NHSScotland bodies 
on a range of healthcare facilities topics. 
 

Health Protection 
Scotland (HPS) 

The organisation that co-ordinates health protection in 
Scotland and was part of NHS National Services 
Scotland.  Since April 2020, part of Public Health 
Scotland. 
 

HIIAT Healthcare Infection Incident Assessment Tool 
(HIIAT) – initial assessment reporting tool, within the 
Scottish National Infection Prevention and Control 
Manual, to gather epidemiological data and clinical 
assessment information on the patient’s condition. 
 

HIIORT Healthcare Infection Incident and Outbreak Reporting 
Template (HIIORT) – more detailed assessment and 
reporting of an incident within the Scottish National 
Infection Prevention and Control Manual. 
 

I  
  
Immunocompromised A person who is incapable of developing a normal 

immune response, usually as a result of disease, 
malnutrition, or immunosuppressive therapy. 

  
Infection Prevention & 
Control (IP&C) 

The clinical discipline and collection of interventions 
aimed at preventing healthcare associated infections. 
 
 

Intensive Care Unit (ICU) Specialist hospital wards, staffed by specialists, that 
provide treatment and monitoring for people who are 
very ill.  Hospital units providing care to seriously ill 
people often requiring ventilation or other organ support. 
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J (No entries) 
  
K (No entries) 

 
L  

 
Legionella 
 

A genus of gram negative bacteria that includes the 
species Legionella pneumophila, the cause of 
Legionnaires’ disease.  Legionella is common in many 
environments, including soil and aquatic systems.  
Outbreaks of Legionnaires’ disease are often associated 
with poorly maintained water or cooling systems. 
 

M  
  
Medical Microbiology  The clinical and laboratory discipline that diagnoses, 

treats and prevents infections. 
 

Microbes / microbial Organisms that are too small to be seen by the naked 
eye and are found everywhere. They can live in water, 
soil, or in the air. The human body is home to millions of 
these microbes, also called microorganisms. Some 
microbes can cause sickness, while others are critical 
for our health. 
 

MRSA Methicillin Resistant Staphylococcus aureus. See 
Staphylococcus aureus 
 

Mucor 
 

A type of mould/fungus found in things like soil, digestive 
systems, plant surfaces, and some cheeses.  Most 
species of Mucor are unable to infect humans due to 
intolerance of body temperatures. 
 

N  
 

Neutropenic The adjective of Neutropenia.  This is a blood condition 
characterised by low levels of neutrophils, which are 
white blood cells that protect the body from infections. 
Without enough neutrophils, the body can’t fight off 
bacteria. Having neutropenia increases the risk of all 
types of infection. 

  
O  
  
Oncology The study and treatment of tumours. 
  
P  
  
Pascal A derived unit of pressure. 
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Positive Pressure 
Ventilated Lobby (PPVL) 

The design of patient room whereby the lobby to the 
room is at positive pressure to both the external corridor 
and the patient’s room, creating a curtain of air that 
prevents movement of airborne infectious organisms 
both into and out of the patient’s room. 
 

Private Finance Initiative 
(PFI) 

A procurement method which uses private sector 
investment in order to deliver public sector infrastructure 
and/or services according to a specification defined by 
the public sector. 
 

Public–Private 
Partnership (PPP) 

This is a cooperative arrangement between government 
and business to work together to complete a project 
and/or to provide services to the population. 

  
Pseudomonas 
 

A type of bacteria belonging to the family 
Pseudomonadaceae which contains 191 species.  It has 
widespread occurrence in the natural environment.   
 

Pseudomonas 
aeruginosa 

A type of bacteria known for its role as an opportunistic 
human pathogen, particularly in hospital environments. 
  

  
Q (No entries) 
  
R (No entries) 

 
S  
  
SBAR Situation Background Assessment Recommendation.  A 

structured reporting tool often used to describe clinical 
situations. 
 

Staphylococcus aureus  
 
 

A type of bacteria from the family staphylococcus.  This 
includes at least 40 species. Most are harmless and 
reside normally on the skin and mucous membranes of 
humans and other organisms.  Some are associated 
with disease in humans and certain species are resistant 
to certain antibiotics e.g. Methicillin Resistant 
Staphylococcus aureus (MRSA). 
 

Stenotrophomonas 
 

An uncommon bacteria, which can result in a difficult-to-
treat human infection.  
  

  
T (No entries) 
  
U (No entries) 
  
V (No entries) 
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W (No entries) 
  
X (No entries) 
  
Y (No entries) 
  
Z  
  
ZUTEC 
 

Company which provides construction management 
software and the name of its proprietary digital 
Operation and Maintenance (O&M) manual for the 
QEUH and RHC. 
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Introduction, Terms of Reference, Remit & 
Method/Approach  
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1.1. Introduction 
 
1.1.1. The Queen Elizabeth University Hospital (QEUH) and Royal Hospital for 
Children (RHC) is a vast and aspirational project. Completed and opened in 2015, it 
provides modern facilities for specialist health care for people of all ages and an 
array of conditions. It is a local hospital to much of South Glasgow, a regional 
specialist hospital for the West of Scotland, and a national hub for treatment and 
care of specific conditions. 
 
1.1.2. Building the QEUH/RHC complex has been a major achievement. Together 
with highly specialised care and the capability to adjust to cope with the ever-
changing requirements of healthcare, it collaborates with, and hosts, leading 
teaching and research that Universities are undertaking on the campus. It has 
achieved a reputation for high quality care and learning in many respects. 
 
1.1.3. We were commissioned to review the hospital in light of a series of adverse 
events, culminating in the deaths of three patients who had been undergoing 
treatment in the hospital. These events created concerns over links between the 
building and its ability to provide an environment that prevents and protects patients 
from Healthcare Associated Infection (HAI). The hospital has encountered other 
construction related challenges. While the hospital carries out many of its clinical 
functions effectively, our focus has been on the built environment and problems 
related to infection prevention and control (IP&C) and learning from the lessons we 
find. 
 

The QEUH Independent Review Remit and Terms of Reference 
 
The events that led to this Review arose from mounting public concern about 
patient safety as well as potential deficiencies in the construction and operation of 
the new buildings. On 22 January 2019, the Cabinet Secretary for Health and 
Sport announced in Parliament an Independent Review to “look at the building’s 
design, the commissioning of the work and the construction, handover and 
maintenance of the building to identify where issues were raised that should have 
been addressed and where current maintenance programmes should perhaps be 
more robust or frequent — or whatever the Review’s recommendation might be”. 
 
On 5 March 2019, Dr Andrew Fraser and Dr Brian Montgomery were appointed to 
lead the Independent Review and developed a Remit which set out:  
 
“To establish whether the design, build, commissioning and maintenance of 
the Queen Elizabeth University Hospital and Royal Hospital for Children has 
had an adverse impact on the risk of Healthcare Associated Infection and 
whether there is wider learning for NHS Scotland.” 
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Terms of Reference 
 
On 27 June 2019 it was announced:  
 
“There is public and professional concern that the built environment at the Queen 
Elizabeth University Hospital and Royal Hospital for Children is compromising best 
practice in infection prevention and control and increasing the risk of Healthcare 
Associated Infection. 
 
Dr Andrew Fraser and Dr Brian Montgomery have been appointed by the Cabinet 
Secretary for Health and Sport to co-Chair an Independent Review (“the Review”)  
to investigate these concerns, make recommendations and highlight learning for 
NHS Scotland. The Review has specifically been tasked to undertake a clinically-
focused approach which examines the built environment with particular reference 
to the design, build, commissioning and maintenance of QEUH/RHC. 
 
The Review, which is non-statutory, will be conducted according to the principles 
laid out in Professor Alison Britton’s report, “An Investigative Review into the 
process of establishing, managing and supporting Independent Reviews in 
Scotland.” 
 
Scope of the Review 
 
The Review will examine: 
 

 The new QEUH and RHC buildings on the greater QEUH campus site; 
 The governance processes in place to oversee the project as it moved 

through the phases of design, build, commissioning and maintenance with 
particular regard to issues relating to infection prevention and control; 

 The extent to which decision makers took account of infection prevention 
and control issues at each phase; 

 The overall design of QEUH/RHC with particular reference to site selection, 
the safety of water systems, drainage systems and ventilation systems – 
general and specialised; 

 Whether at all stages of design, build, commissioning and maintenance, the 
built environment complied with relevant legislation, standards, 
recommendations and guidance relating to infection prevention and control 
that applied at that time; 

 If changes to the specification occurred, whether issues relating to infection 
prevention and control were considered and addressed appropriately; 

 Whether the hospital has been utilised in a way that differs from the original 
design intentions and whether this has compromised the delivery of optimal 
conditions for infection prevention and control. 
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Out of Scope 
 

 Other buildings on the campus, including the retained estate that predates 
the QEUH/RHC; 

 The clinical management of individual patients or specific groups of 
patients; 

 Aspects of the design, build, commissioning and maintenance of 
QEUH/RHC which do not impact directly on infection prevention and 
control; 

 Issues relating to the concerns at QEUH/RHC which have already been 
satisfactorily addressed and implemented, or are going to be addressed by 
one or more of the concomitant reviews, inspections or inquiries. 

 

 
1.1.4. NHS Greater Glasgow and Clyde (NHS GG&C) hospitals have been the focus 
of previous reviews of infection control in the past two decades and in relation to 
outbreaks of HAI. The NHS GG&C Board, and Scotland in general, has made 
important strides in responding to lessons learned, policy and practice changes, with 
the net effect of sustained reduction in HAI incidence. Hospitals are not, and never 
will be, risk-free environments but patient safety has improved steadily and 
significantly over time. 
 
1.1.5. In the course of this Review, the COVID-19 pandemic has provided an 
unexpected backdrop which serves to intensify the profile and importance of the 
principles of IP&C in the daily lives of the entire population.  This applies not just in 
hospitals but to every community location including business premises, our own 
homes and - through physical distancing and other control measures - in our daily 
routines. Prior to this year, IP&C was for most people an intermittent consideration 
dependent on clinical circumstances and applicable to a restricted number of 
physical locations. The wider public has come to appreciate its significance. 
 
1.2. Issues Impacting on the Review 
 
1.2.1. This Independent Review was constituted in March 2019 and completed in 
June 2020. Compared with many reviews of this scope and depth, that is a 
comparatively short space of time. We consulted on our Terms of Reference and 
Remit and expanded it slightly in response to representations.  We sought to be 
clear on what we included in our Remit but also on issues which we have not 
covered. 
 
1.2.2. The Review’s Remit included: 
 

 Only the QEUH and RHC buildings; none of the other buildings on the site, 
the so-called “retained estate”; 

 The environment of a defined set of very ill young people and the location of 
their care; 

 The effects of the built environment and other matters that focused primarily 
on Infection Prevention and Control. 
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1.2.3. The Review’s Remit did not include: 
 

 Comparison with other hospitals in Glasgow or elsewhere; 
 Assessments of the clinical care of individual patients or the patient group 

(which are the subject of separate case reviews); 
 Policies relating to complaints, personnel, adverse events and whistleblowing. 

However these issues significantly influenced the subject matter of the 
Review and we make comments in the context of our information gathering 
and interviews.  

 
In the course of this work, further events and developments arose which materially 
impacted the conduct of the Review, including several other concurrent processes, 
namely: 
 

 An investigation with consultation on Healthcare Hazards of the Built 
Environment, conducted by the Scottish Parliament Health & Sport 
Committee. It reported in May 2019; 

 The referral of deaths to the Crown Office and Procurator Fiscal Service Fatal 
Accident Inquiries unit; 

 An investigation by the Health and Safety Executive that began in January 
2019 and reached a preliminary conclusion in December 2019 but which 
remains open; 

 Three reviews conducted by NHS GG&C into various aspects of the hospital 
which reported to the Board of NHS GG&C between December 2019 and 
January 2020; 

 A review being compiled by Health Facilities Scotland relating to certain 
aspects of the building. 

 
During the course of the Review, the following matters also occurred:  
 

 A prolonged incident investigating a cluster of bloodstream infections amongst 
children, with a further commissioned external study of the infection cluster by 
Health Protection Scotland, published in November 2019; 

 In July 2019, the Cabinet Secretary for Health & Sport commissioned three 
reports to investigate the events leading to postponement of the opening of 
the Children & Young People’s Hospital and Neurosurgical Unit in Edinburgh; 

 In September 2019, the Scottish Government announced in its Programme for 
Government its intention to consult on, and set up, a New National Centre for 
Reducing Risk in the Healthcare Built Environment;  

 In September 2019, the Scottish Government also announced its intention to 
set up a Public Inquiry into events surrounding both the QEUH/RHC in 
Glasgow and the Children & Young People’s Hospital and Neurosurgical Unit 
in Edinburgh; 

 In October 2019, Professor Craig White was appointed by the Cabinet 
Secretary for Health and Sport to review concerns raised by patients and 
families in relation to infection control, safety and actions at Queen Elizabeth 
University Hospital and Royal Hospital for Children; 

 In November 2019, The Right Honourable Lord Brodie agreed to chair the 
Public Inquiry;  
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 Later in November 2019, the Scottish Government placed NHS GG&C in 
Stage 4 of the NHS Board Performance Escalation Framework (also 
described as “special measures”)1 for infection prevention and control, 
communication and engagement with patients and families and governance. 
Stage 4 brings direct oversight and guidance from Scottish Government to the 
operation of the Queen Elizabeth University Hospital and Royal Hospital for 
Children. An Oversight Board was established and under its auspices, the 
work of Professor White became the Engagement and Communication Sub-
Group; 

 At its December 2019 Board meeting, NHS GG&C announced that it would 
instigate civil legal proceedings against several of the hospital’s construction 
contractors and consultants;  

 The COVID-19 pandemic hit in March 2020 and has resulted in a number of 
consequences. First of all, it has impacted directly on the Review team and its 
capacity. In consequence, some delay in completing the Review was 
inevitable. Secondly, although some people were indisposed, senior 
management and clinicians of NHS GG&C as well as officials from Scottish 
Government, were willing to spend time at (virtual) interview with us as the 
crisis engulfed them. We thank them all for taking time out of their important 
work to engage with our Review. 

 
1.2.4. The list of developments cited is not exhaustive; pieces of work that are very 
relevant to the Review remain incomplete. Several tightly focused NHS GG&C 
internal reviews continue on specific matters related to the resolution of problems 
and as yet are unresolved. The Oversight Board will shortly complete its work and 
report. The case review series will take longer, and we look forward to learning their 
findings and conclusions. 
 
1.2.5. The Review has benefitted from the views and perspectives of all those who 
formed part of, and wrote reports on, the list set out above. However, civil legal 
proceedings have resulted in restricted access to important documents that form the 
mainstay of the litigation. Following an introductory meeting early in the process, we 
invited representatives of the design and build contractor for Brookfield Multiplex, to 
meet the Review co-Chairs for a formal interview but they declined.  
 
1.2.6. The Review has adjusted to these developments, and engaged with 
individuals and organisations undertaking parallel and sequential work to our own, in 
order to interpret the Review’s role and relevance in the context of those other 
pieces of work. It soon became clear following the announcement of a Public Inquiry 
that the Review would have to re-visit its scope to avoid the potential for duplication 
or unnecessarily prolonging its processes to address a steady flow of new issues 
and additional information that was coming to light.  We therefore determined that 
our role should be to complete the work programme that we had already established. 
Our findings would address public concern promptly, allowing lessons to be available 
for practical application in the short to medium term, and would inform the Public 
Inquiry about matters that they might wish to address. We trust that our report 
enables us to meet the original aims of the Review and the terms of our Remit. 

                                            
1 www.gov.scot/publications/nhs-scotland-and-integration-authorities-consolidated-financial-reporting-2019-2020/ 
 

https://www.gov.scot/publications/nhs-scotland-and-integration-authorities-consolidated-financial-reporting-2019-2020/
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1.2.7. The Review therefore has navigated through developments which are an 
inevitable consequence of operating a complex undertaking in a dynamic 
environment and dealing with a wide-ranging subject which has not concluded and 
continues to evolve. The Review has encountered unforeseen challenges that have 
further constrained its work. Whilst undoubtedly there have been events and 
circumstances which have required the Review to reshape its approach, we believe 
this has been done in a way which preserves the values and integrity of the Review 
while delivering the Remit that we agreed with the Cabinet Secretary and with 
stakeholders. 
 
1.2.8. We hope that the findings and recommendations of this Review report will be a 
genuine reflection of the matters that we have considered and relied on primarily as 
a document to provide assurance to the Cabinet Secretary and to address public 
concern. We further hope that it will be a resource for study and development for the 
forthcoming Public Inquiry into closely related matters in Glasgow and Edinburgh.  
 
1.2.9. As is clear from the title of the Independent Review, the report’s content and 
outlook is entirely the responsibility of the co-Chairs, and does not necessarily reflect 
the views of our Advisers or any other party to the Review. 
 
1.3. Our Approach to the Review 
 
“We found the ‘Investigative Review’ into the process of establishing, managing and 
supporting Independent Reviews in Scotland, chaired by Professor Alison Britton, to 
be a useful framework for our work.” – Co-Chairs of QEUH Review 
 
1.3.1. The QEUH Independent Review is a non-statutory inquiry. It differs in several 
important ways from other types of inquiry. There is very limited guidance in respect 
of the conduct of non-statute based inquiries such as this one. We acknowledge that 
the guiding principle of any public-facing inquiry is investigation to address public 
concern, but the nature of the subject and style of investigation varies widely. We 
found the experience of our Head of Review and Deputy Head of Review in the 
conduct of previous inquiries, as well as Professor Alison Britton’s 2018 Report (“the 
Britton Report”), invaluable. 2 
 

                                            
2 Professor Alison Britton: Review into the process of establishing, managing and supporting Independent 
Reviews in Scotland:  www.gov.scot/binaries/content/documents/govscot/publications/independent-
report/2018/10/investigative-review-process-establishing-managing-supporting-independent-reviews-
scotland/documents/00542453-pdf/00542453-pdf/govscot%3Adocument 

http://www.gov.scot/binaries/content/documents/govscot/publications/independent-report/2018/10/investigative-review-process-establishing-managing-supporting-independent-reviews-scotland/documents/00542453-pdf/00542453-pdf/govscot%3Adocument
http://www.gov.scot/binaries/content/documents/govscot/publications/independent-report/2018/10/investigative-review-process-establishing-managing-supporting-independent-reviews-scotland/documents/00542453-pdf/00542453-pdf/govscot%3Adocument
http://www.gov.scot/binaries/content/documents/govscot/publications/independent-report/2018/10/investigative-review-process-establishing-managing-supporting-independent-reviews-scotland/documents/00542453-pdf/00542453-pdf/govscot%3Adocument
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1.3.2. An Independent Review takes an 
inquisitorial approach, seeks to establish 
facts, conclusions, and learn lessons, 
while ensuring fairness in doing so.  
Unlike a statutory Public Inquiry, an 
Independent Review cannot compel 
witnesses to give evidence; nor is it an 
adversarial legal process that seeks to 
find fault, apportion blame or give rise to 
criminal or civil litigation.  
 
1.3.3. The announcement of a Public 
Inquiry that will bring both the QEUH and 
a new Edinburgh hospital into its Remit, 
and initiation of litigation between NHS 
GG&C and several contractors altered 
the nature of the Review’s work. It will no 
longer determine several matters within 
its scope as first intended given it lacks 
the legal authority to compel the 
production of documents and witness 
testimony. 
 
1.3.4. Whilst we acknowledge that the Review has non-statutory status, we were 
strongly of the view that we should set standards that reflected those set out for our 
statutory counterpart. With this in mind, we were attracted by the principles and 
lessons learned approach endorsed by Robert Francis QC when discussing his 
approach to the Mid-Staffordshire NHS Foundation Trust Public Inquiry (See Figure 
1.1 above).   
 
1.3.5. We also sought to draw on the experience of other Independent Reviews and 
wider organisations in refining our approach. From the outset of our Review, we 
agreed that we would follow the framework set out in the Britton Report and strive for 
transparency in our work. 
 
1.3.6. This section explains our approach to evidence gathering and the standards 
we sought to achieve. 
 
1.4. QEUH Independent Review “Standard of Proof” 
 
1.4.1. Within a legal context there are two recognised standards of proof: the 
“balance of probabilities” for civil cases and “beyond a reasonable doubt” for criminal 
cases.  
 
1.4.2. The conclusions of this Review do not necessarily follow the same prescribed 
rules of evidence nor satisfy the aforementioned burdens of proof, which are 
reserved for court proceedings.  
 
 

 
“[By contrast], at a public inquiry such as this 
one the process is inquisitorial, in that it takes 
the form of an investigation led by the inquiry 
and not by any of the parties. There are Terms 
of Reference but no more closely defined 
allegations or issues which have to be 
determined. There are no parties entitled as of 
right to call evidence of their own.  
 
The task of the inquiry is not to determine an 
allegation or a charge, and its findings are not 
determinative of civil or criminal liability. It is 
required to examine events that have occurred 
and identify lessons which in its opinion can be 
drawn from those events. It may as a matter of 
judgement identify criticisms it considers can 
be made of individuals or organisations arising 
from those events, but such findings are not 
binding on those criticised”.  

Figure 1.1: Robert Francis QC when discussing 
his approach to the Mid-Staffordshire NHS 
Foundation Trust Public Inquiry 
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1.4.3. In the Mid-Staffordshire Inquiry, Robert Francis QC reflected that his approach 
drew on others and when challenged on standard of proof, he stated “….the 
terminology and requirements of the criminal or civil law are largely inapplicable. 
Thus it seems to us that we can and should reach conclusions without being bound 
by rules designed for court cases, such as who has the burden of proof and strict 
rules of evidence….”. 3 
 
1.4.4. We are struck by the relevance of this approach for our Review and it is the 
one that we have adopted. We have therefore determined that we have a significant 
degree of flexibility as to the standard of proof that we can apply when considering 
the evidence that has been gathered during the course of the Review.  
 
1.4.5. We propose that the following principles apply to the Review: 
 

 In the absence of any statutory mandate, it is for the co-Chairs of the Review 
to decide on the approach to be taken and the standard of proof to be applied 
to findings, criticisms and recommendations as part of their role in determining 
the procedure of the Review; 

 The context of the task set for the Review is important in deciding what the 
proper approach to making findings may be; 

 The “flexible and variable” standard of proof approach4 allows for appropriate 
findings to be made with varying degrees of certainty; 

 The Review has discretion to express its findings as it sees fit and a person 
made subject to an adverse finding will be provided a fair opportunity to 
respond to it. 
 

1.5. Considerations 
 
1.5.1. While the Review concerns events which have caused great distress to 
many patients and their families, and considerable public concern about the 
standard of service in the hospital complex, it is not an investigation into the 
alleged commission of criminal offences. 
 
1.5.2. Rather, the Review is an investigation into alleged deficiencies in a system 
which allowed clinical risks in treatment and care to arise which may have caused 
harm to numbers of patients. It is likely that a large number of individuals had a 
part to play in this, none of whom individually could have prevented the totality of 
what occurred. In the course of analysing what happened and why, it will be 
necessary to consider what could have been done better by individuals and 
organisations. This is an essential part of identifying the lessons to be drawn. 
 

 
 
 
 

                                            
3 See The Mid Staffordshire NHS Foundation Trust Public Inquiry Chaired by Robert Francis QC  2013: 
https://webarchive.nationalarchives.gov.uk/20150407084949/http://www.midstaffspublicinquiry.com/sites/default/f
iles/report/Executive%20summary.pdf 
4 See also Baha Mousa Inquiry Report Volume 1 
www.gov.uk/government/uploads/system/uploads/attachment_data/file/279190/1452_i.pdf 
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1.5.3. Findings or criticisms made in this report are not indicative nor determinative 
of any form of civil or criminal liability. In other words, the Review will not make 
findings or draw conclusions suggesting that either individuals or organisations 
have acted negligently.  That is, or would be, for other legal fora to decide. That 
said, the Review should not be inhibited in the discharge of its function by any 
likelihood of liability being inferred from the facts that it determines or 
recommendations that it makes.5 The duty of the Review is to set out its views and 
observations about what happened by way of comment or criticism and to offer 
what, in its opinion, are relevant recommendations.  
 
1.5.4. In light of the above, we concluded that: 
 

 The Review should make findings based on the evidence before it, 
including taking into account the findings of reports and investigations that 
have been completed prior to, or are running concurrently with it. Although 
there are no strict rules of evidence, the Review’s findings will be guided by 
what is fair; 

 Where the Review has received evidence and such evidence is thought to 
be credible and reliable, the Review is likely to accept it; 

 The Review will make its findings on the basis of the evidence that it has 
preferred. It will adopt a common sense approach; 

 Where the Review decides in relation to an important event that it is only 
possible to say it may have occurred, this will be made clear. The narrative 
of the report will state what the Review has concluded in respect of events 
and where appropriate will refer to evidence supporting that conclusion. As 
this is a report not a court judgement, a full account of the reasons for 
preferring the evidence cited will not always be set out; 

 Criticisms of organisations and individuals may appear either in the course 
of a narrative account of what happened or separately. Criticisms may be 
explicit or be implied. Where a criticism is expressly stated or implied, this 
will be based on facts that the Review has found more likely than not to be 
true, following its assessment of the evidence it has received.  
 

 
1.6. Evidence Gathering 

 
Information Matrix 
 
1.6.1. While there are numerous approaches to gathering evidence, we have taken a 
pragmatic approach, relying on mixed methods, as set out in each chapter and 
section of the report. Using these methods, we proceed to develop findings and 
conclusions, and make recommendations. 
 
 
 
 
 
 

                                            
5 Section 2 Inquiries Act 2005 
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1.6.2. The Review took substantial time and effort in the development of an 
‘investigation matrix’, as a working tool to assist with the planning and development 
of the information gathering and processing stages. It enabled the Review to focus, 
explore, and explain the emerging findings in written documents and a series of 
informal, then formal interviews. We used this to form plans to conduct an 
engagement process with groups of the public, and with individuals who had made 
an approach to the Review following our call for evidence in June 2019.  
 
1.6.3. In the light of subsequent developments between NHS GG&C and Scottish 
Government, we took stock of our approach to public engagement. The appointment 
of Professor White by the Government, as lead for communication and engagement 
with patients and families last autumn, together with the announcement of a Public 
Inquiry, meant this Review curtailed its direct engagement and worked through 
existing contacts and established channels to source perspectives from patients, 
families and the public. 
 
Documents 
 
1.6.4.  In common with other inquisitorial processes, the Review issued a general 
call for evidence to all interested organisations, individuals (including NHS GG&C 
staff) and members of the public. We engaged with key organisations (such as the 
Scottish Government Health and Social Care Directorates and NHS GG&C) seeking 
information relevant to our Terms of Reference, including matters relating to Infection 
Prevention and Control; the Building’s Design, Construction, Commissioning and 
Maintenance; as well as Project/Programme Governance. 
 
1.6.5. In response, we initially received and catalogued over 3,000 separate pieces 
of information and correspondence, which populated the investigation matrix. 
Information received included documents, attachments, strings of correspondence, 
reports, draft reports, plans, drawings and photographs.  
 
1.6.6. A significant number of these documents are not in the public domain, and 
now deemed to be commercially confidential and sensitive due to ongoing legal 
action between NHS GG&C and their former Design and Build (D&B) Contractors 
and other consultants. Several of these documents emerged, or were completed, at 
later stages of the Review.  We continued to correspond with, and gather evidence 
from, individuals and organisations until a late stage of our Review to ensure that we 
could present as fair, accurate and complete an account as possible for all 
concerned.   
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1.6.7. While we have found the organisations we 
approached to be generally helpful and 
cooperative, investigators and reviewers 
encountered a lack of documentation of decisions 
and assurance reports throughout the construction 
and governance processes. This serves, at points 
throughout the narrative, to obscure a view of the 
process of construction and important matters 
relating to achievements, derogations and other 
exceptions, testing and assurance relating to the 
build and its completion to specification. 
 
1.6.8. Whilst there may be well-founded reasons 
as to why documents such as construction-related 

decision documents are unavailable after relatively short periods, and this may be 
standard practice in the management of documents in the construction process, the 
lack of documentation has been an impediment to our investigation process.  
Accordingly, we have made specific findings and recommendations about these 
matters.6 
 
1.6.9. A further matter which became evident in 
sourcing reports, both published and unpublished, is 
the lack of availability of large bodies of 
documentation relating to who took decisions, 
whether the decisions were implemented properly, 
whether the planned building systems worked as 
intended and were free of complications and 
specifically free of contamination or risk of 
contamination.  
 
1.6.10. This is illustrated in an excerpt from the 
Health Protection Scotland report of December 
2018 addressing a water contamination incident at 
NHS GG&C (see Figure 1.2).7 
 
1.6.11. We conducted limited literature searches to 
explore matters such as the risk thresholds for air 
change rates, chilled beam technology and infection 
risk, and material relating to environmental health 
and environmental health monitoring. The Review 
also sought routine monitoring data, assurance and 
ad-hoc reports from Scottish Water, Glasgow City 
Council and Health Protection Scotland. 
 
 
 
 

                                            
6 See: Chapters 4-9 of this report. 
7 Reference: “Summary of Incident and Findings of the NHS Greater Glasgow and Clyde: Queen Elizabeth 
University Hospital / Royal Hospital for Children and recommendations for NHS Scotland” 

 
 “Investigators and reviewers 
encountered a lack of 
documentation of decisions and 
assurance reports throughout the 
construction and governance 
processes. This serves, at points 
throughout the narrative, to 
obscure a view of the process of 
construction and important matters 
relating to achievements, 
derogations and other exceptions, 
testing and assurance relating to 
the build and its completion to 
specification.” 

 
“In an attempt to establish the 
extent of the water system 
contamination and any causative 
factor NHSGGC, supported by HFS 
and HPS initiated a detailed 
investigation into the contaminated 
water system within QEUH/RHC. 
Support was also requested from a 
number of external companies 
experienced in water incident 
management: These included 
Legionella, Public Health England 
(PHE), water solutions group and 
Makin & Makin. The detailed 
investigations led by NHSGGC and 
supported by HFS/HPS included 
reviewing commission, installation 
and maintenance records provided 
by the contractor. This proved to be 
challenging due to the archiving of 
data and there were very few 
members of the initial project team 
available who are technically 
qualified to retrieve data and 
provide verbal clarification“  

Figure 1.2: Extract of Health Protection 
Scotland Summary of Findings Relating to 
Water Contamination Incident 
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Interviews 
 
1.6.12. We have sought to explain the findings emerging from a number of pieces of 
information we received through a series of interviews.  
 
1.6.13. We have met people in the following order, accepting that there were 
overlaps at points:  
 

a) Family members of those whose deaths were linked to allegations about 
the building, and unusual potential sources of infection; 

b) Whistleblowers within NHS GG&C; 
c) Senior individuals who have led reviews and inquiries, who have been 

leading investigations and preparing reports on aspects of the hospital 
and other relevant subjects; 

d) Those closely involved with infection control in the QEUH/RHC; 
e) Clinical staff with management and leadership roles, and senior clinicians 

specialising in infection and haematology; 
f) Representative groups for staff and management at NHS GG&C; 
g) Senior managers responsible for project decision-making, and 

management of the QEUH/RHC building including Estates and Facilities 
managers; and  

h) General Managers and senior post-holders in organisations responsible 
for the planning, construction and operation of both hospitals. 

 
1.6.14. Review investigators conducting interviews had both the necessary 
knowledge and briefing in both the subject matter and interviewing techniques.   
 
1.6.15. Interviews took place in accordance with a protocol that participants agreed 
at the start of each session, in strict confidence, as semi-structured discussions. 
Interviewers posed questions or propositions and sought the interviewee’s response.   
 
1.6.16. Around forty different individuals were interviewed (some on more than one 
occasion), totalling an estimated 100 hours of interviews. 
 
Site Visits 
 
1.6.17. We undertook several site visits and inspections to the Queen Elizabeth 
University Hospital and a further 
matter which became evident in 
sourcing reports, both published 
and unpublished, is the lack of 
availability of large bodies of 
documentation relating to who took 
decisions, whether the decisions 
were implemented properly, 
whether the planned building 
systems worked as intended and 
were free of complications and 
specifically free of contamination or 
risk of contamination.  

Figure 1.3 Photo of Professor Billy Hare and co-Chairs 
Inspecting QEUH Hospital (Left to Right: Professor Billy 
Hare, Dr Andrew Fraser, and Dr Brian Montgomery). 
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1.6.18.  The Review’s expert advisers Linda Dempster, Dr David Jenkins, together 
with Professor Billy Hare accompanied the co-Chairs and spent a day at the hospital, 
familiarising ourselves with the layout and scale of the hospital, its relationships, 
features such as the helipad, air intakes and handling units, water systems and ward 
areas that were key elements in our investigations (see Figure 1.3). We met clinical 
and facilities management staff at their places of work. 
 
1.6.19. Over the course of the Review, members of the team visited the QEUH/RHC 
campus on seven further occasions which included two inspections of the facilities.  
 
1.6.20. The Review team also made a separate visit to the neighbouring Shieldhall 
Waste Water Treatment Works, operated by Scottish Water, aiming specifically to 
establish concerns, raised by members of the public, that the proximity of treatment 
works to the hospital posed a risk to health and was a potential link to infections at 
the hospital. 
 
1.7. Conclusion 
 
1.7.1. The chapter sets out the parameters in which the Review operated, and the 
way it conducted its work. The report that follows delivers on its remit. It is an 
independent assessment of the events surrounding the construction of the 
QEUH/RHC hospitals and takes account of several important developments that 
have taken place since the establishment of the Review.  
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Building a Hospital in the 21st Century 
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2.1. Introduction 
 
2.1.1. This chapter outlines several specific matters that have emerged in the 
information gathering process of the Review and contributes to the wider learning 
element of the Remit. It acknowledges the complexity of building a very large 
hospital in a city site constrained in several respects. It takes three examples of 
guidance and policy that illustrate challenges that occur with hospital buildings, and 
draws some more general lessons. 
 
2.1.2. Later chapters will go into greater depth on each topic, and place the general 
points made in this chapter in context. 
 
2.2. Key Points 
 
2.2.1. This chapter will not prescribe learning for future construction of hospitals in 
the 21st century, but aims to: 
 

 Highlight the challenges faced by a major construction project of this type; 

 Promote principles for continuous improvement;  

 Encourage expertise and collaboration to solve future problems and share 
best practice;  

 Encourage open debate; 

 Stimulate innovation backed by structured evaluation;  

 Stimulate research toward understanding about how to build better 
hospitals for populations, patients and specific patient groups with 
particular needs. 

 
2.2.2. In turn, that learning has the potential to supply future project leads and their 
expert advisers with sound knowledge of the steps necessary to take good 
decisions; even more importantly, to avoid mistakes, ‘designing out’ risk in many 
respects, not least Infection Prevention and Control (IP&C). 
 
2.3. Many Variables to Consider 
 
2.3.1. Hospitals of the scale of Queen Elizabeth University Hospital (QEUH) are not 
constructed often and, by their nature, they tend to be far apart geographically. 
Therefore, learning and experience are not easily to hand. The main contractors that 
expressed interest in building the hospital may have had recent experience in 
hospital construction; their prime competitive attribute in seeking selection as 
preferred bidders was experience in large construction project management. Their 
understanding of a hospital, notwithstanding the expertise of architects they retained 
as consultants, was based on adaptations from other projects and drew on 
experience, but the blend of requirements: – clinical; population characteristics; 
budget and contract type; infrastructure; atmospheric and site conditions; 
stakeholder expectation; and local requirements such as sub-contractor recruitment 
and local sourcing – means that the overall project was highly complex and, in many 
respects, unique. 
 
 
 



31 | P a g e  
 

2.3.2. It is evident from the lessons of site selection and decisions behind the 
location of the QEUH contained in Chapter 3 which follows that: 
 

 There are limited options for the siting of large hospitals; 

 Most large facilities are to be found on land that NHSScotland or the public 
sector already owns; 

 The environs of a hospital, not least closeness to the population it serves, 
connectedness to arterial transport routes – for patient and staff access, 
for visitor facilities, food and medicines, and for disposable goods 
consumed in large quantities – are key considerations. 

 
2.3.3. Lessons from the QEUH, before the design stage, to bear in mind are that: 
 

 The ambition to co-locate a general hospital with a range of services, 
women and children’s acute services, and the highly specialist services 
that contribute to major trauma services (such as burns and plastic 
surgery, neurosciences) has sound logic in terms of efficiency and 
effectiveness. 

 The consensus of modern specialist healthcare is that multi-system 
serious disease and injury management in a centre that manages many 
similar cases, in most respects, benefits clinical outcomes. 

 QEUH is a local, regional and national hospital. It delivers a unique blend 
of services to the public. 

 The project aimed to merge the services, also the customs and traditions, 
of four major and respected institutions in a single building – the human as 
well as financial, design, logistic and technical challenge was substantial. 

 The aims and values of the building and its role, and the process by which 
the concept reached the drawing board in the design stage, gathered wide 
support in principle.  

 
2.3.4. The site and its constraints meant that a high building was likely, with co-
location of clinical services in a ‘stack’, and non-clinical services, such as 
administration, elsewhere. That meant the interrelationships between areas of the 
hospital were complex, vertical and horizontal, and over a wide area. These 
interrelationships were not confined to people and their movements, but affected all 
commodities and services in the hospital.  
 
2.3.5. Hospitals are very complex structures. The understanding of what that means 
for the movement of patient, visitors, staff and equipment are one consideration. The 
supporting systems, ever more complex and inter-dependent technical and 
engineering matters, are also key considerations.  
 
2.3.6. In principle, the integrity of vital services – air and water quality and supply 
systems in the context of this Review – are critical matters. This Review focusses on 
the importance of these systems performing consistently well.  
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2.3.7. Water use is a case in point – a report of an outbreak of disease in the Victoria 
Infirmary in Glasgow in 2002 dwelt on the lack of water points for basic hand 
hygiene, and urged debate about the design of old buildings (see also Chapter 8).8  
The QEUH design has at least four water points for each patient room – all standard 
rooms are single occupancy. Instead of lack of access to water, the risk then arises 
about lack of use of many water points, and consequent stagnation and build-up of 
potentially pathogenic bacteria unless there are regular flushing regimens. 
 
2.3.8. In the case of air and ventilation, the decision to seal all windows resulted in a 
requirement for the entire air supply to be delivered and quality assured, through 
mechanical means. Added to that, air tends to move, subject to pressure, and with 
limited ability to control it. The consequences of such influences as frequent, large 
elevator movements propelling columns of air, with adjacent special facilities for 
positive and negative pressure to protect patients from infection depending on their 
clinical requirement, is a design issue where understanding about resulting air flows 
is far from complete. 
 
2.3.9. When problems occur and infection control is an issue (see Chapter 8), 
shielding vulnerable people from infection, and isolating patients with infections from 
other people to prevent transmission, are important considerations. So too is 
isolation of malfunctioning parts of the hospital, whether it is a burst pipe or an 
underperforming air ventilation system. 
 
2.3.10. All these diverse matters belong to the same hospital design, and eventually 
focus on the same outcome – an excellent building supporting clinically effective and 
safe care. But every such system is an example, a design challenge, a resilience 
contingency for those operating the building after it opens. Each problem is of 
equivalent significance and substantial potential impact – if not to actual risk – to the 
perception of risk, and consequently staff and public confidence in the institution. 
 
2.3.11. Clinical practice is constantly changing. Already within the lifetime of this 
project, there have been several changing requirements. Examples include: 
 

 To create a ‘common front door’ for out-of-hours primary care and 
emergency care, necessitating a GP-style of immediate care alongside a 
large emergency department;  

 The assessment and immediate management of patients with a common 
and important condition – stroke – changed in important ways, 
necessitating re-design of the admission care unit;  

 In the last decade, questions have arisen over the best styles of intensive 
care, particularly for seriously ill, immunocompromised patients and the 
best design of wards, rooms and background services to support their care 
was an issue, unresolved, that will form a part of this Review’s focus.  

 
2.3.12. These are some of the many factors at play in the design of a hospital, and 
many bear on a number of potential risks, not least IP&C risk. 
 
 

                                            
8 See The Watt Group report www.sehd.scot.nhs.uk/mels/HDL2002_82WattReport.pdf 

https://www.sehd.scot.nhs.uk/mels/HDL2002_82WattReport.pdf
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Building Very Large Hospitals 
 
2.3.13. In the course of the Review, we have gathered a wealth of information on the 
factors that influence the construction of large hospitals and the weight to be 
attached to these factors when they compete. Several of these factors have been 
integral to passages earlier in this chapter – particular healthcare needs and the 
availability of land being two. There is no conclusive argument for or against a 
particular blueprint. Nonetheless, we report the following matters in order to 
encourage further discussion: 
 

 New approaches to infrastructure – the current Infrastructure Commission9 
Key Findings will create a new framework for decision-making in Scotland and 
will shape investment decisions for future hospital building. Prominent 
amongst changes will be the contribution toward net zero carbon emissions, 
and emphasis on more effective use of existing assets. We discuss policy-
practice implications of energy efficiency later in this chapter and several 
following chapters. 

 Resilience – the closure of a portion of a large hospital or of a major part of a 
hospital’s function, for whatever reason – pandemic, major incident or 
disaster, failure of a basic system such as water quality or supply – suggest 
that the efficiencies of a large hospital may be lost, and the resilience of 
health services is at stake. Are two large hospitals better than one? Is the 
physical separation, albeit with proximity, of parts of a very large hospital an 
advantage? 

 Knowledge of complex systems – do we know enough about the structural 
characteristics of a large building, flows of people, services, utilities and basic 
systems to be confident that a very large single hospital building is 
sustainable? Is a very large hospital a sufficiently adaptable structure in the 
face of constant change in the shape and requirement of healthcare? The 
Open Building concept, with the aim of high flexibility of structural form to 
meet changing functional requirements, is one such approach.10 11 

 Cancer centres and intensive care – the evolving shape of care, possibly with 
profound immuno-suppression and transplantation as options for a growing 
number of cancer and non-cancer conditions, has implications for the settings 
for care and the built environment. Is it tenable to view a cancer centre or 
Regional Transplantation Centre as a single stand-alone physical entity, when 
home care or care in a homely setting is a significant element, and the 
concentration of intensive interventions in hospital necessitates rapid access 
to a range of supporting services in a different acute hospital? If the cancer 
centre is becoming more a concept than a hospital, what is the right blend and 
distribution of care elements? 

 
2.3.14. These matters for discussion are broader than the remit that we have for 
clinical safety and IP&C, but these matters have a bearing on each of the discussion 
points. 

                                            
9 See Infrastructure Commission : Key Findings report 2020 https://infrastructurecommission.scot/page/key-
findings-report 
10 See Open Building Concept, Steven Kendall, portfolio 2002-16 https://drstephenkendall.com/open-building-for-
healthcare/ 
11 Also covered in Chapter 4 

https://infrastructurecommission.scot/page/key-findings-report
https://infrastructurecommission.scot/page/key-findings-report
https://drstephenkendall.com/open-building-for-healthcare/
https://drstephenkendall.com/open-building-for-healthcare/
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Infection Prevention & Control – Three Studies in Changing Circumstances 
 
2.3.15. The Review’s prime focus is on measures to enhance IP&C. As will become 
clear as this report develops, there are numerous influences on IP&C risk. The most 
important point at this stage, though, is that IP&C is one of many considerations in 
the construction of a healthcare facility, let alone any structure that serves the 
purpose of accommodating people.  
 
2.3.16. The field of knowledge that informs decisions is new, although there are 
extensive libraries of guidance and some peer-reviewed publications that inform and 
assure principles of good practice, not least engagement across disciplines. In many 
respects, there are detailed guidance notes for system design, build and 
commissioning that give clear specifications. The guidance series is the subject of 
discussion in Chapter 4 onwards. 
 
2.3.17. One such document is the Scottish Health Facilities Note (SHFN) 30 (2007), 
an update on a 2002 document, published shortly before the design stage of the 
QEUH project.12  
 
2.3.18. The note is an extensive document, and assesses in an early passage the 
current state of infection control and the built healthcare environment. It is worth 
reproducing in full: 
 

Risk Management chapter in the publication 
SHFN 30: Infection Control in the Built Environment: Design and Planning 
HFS 2007 
 
5.19 The integration of prevention and control of infection risk management and 
construction is in its infancy. It represents a significant change in the 
management of healthcare facilities design and planning which will take time to 
develop to a level at which the greatest benefits can be achieved. Just as 
important then is the need to carry out research in the area of risk management, 
prevention and control of infection and the built environment to produce sound 
irrefutable evidence on which to base further risk management strategies. 
 
Important: 
• Always consult the Infection Control Team at an early stage: 
-  whenever refitting or refurbishment is planned; 
- whenever major capital bids are planned; 
• Do not wait until patients are ready to move in; 
• Do not wait until fixtures, fittings and furnishings have been purchased; 
• Do not let cost or space consideration override reason; 
• Most advice will be common sense but not always popular financially. 

 
From: page 23 SHFN 30 2007 

 

                                            
12 SHFN 30 denotes a series of documents detailing guidance on infection control in the built environment, 
including the HAI-SCRIBE documentation series, used for problem and risk assessment for building projects; 
guidance has been updated regularly in the intervening years from 2007. 
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2.3.19. We describe here three examples where guidance and new policy had 
consequences for the hospital as it neared completion and thereafter, and we 
propose learning from that perspective. 
 
Taps Design 
 
2.3.20. The guidance series specifies the type of standard tap for a hospital; at the 
time of the QEUH design phase this was a clear recommendation and the contractor 
followed the specification. However, in 2012 during the build phase, an outbreak 
report from Northern Ireland (1) about microbiological contamination of the flow 
straighteners at the tap nozzle necessitated a replacement programme. This was an 
example of evidence-informed change, with substantial cost implication but a direct 
benefit to infection control risk, guarding against water contamination and future risk 
to patients that may have been susceptible to infection. 
 
Single Rooms 
 
2.3.21. For privacy and dignity, and also infection prevention and control reasons, 
Scottish Government policy on hospital design changed shortly before the QEUH 
design stage from an open ward or four-bedded side ward as a predominant design 
for standard accommodation to a single room ward design. The attractions for 
privacy and dignity are self-evident; the advantages for infection control are 
separation of patients with a physical wall rather than a curtain, and en-suite facilities 
(sink in the bedroom; sink, toilet and shower in the adjoining room) for every patient.  
The number of water outlets then increased sharply from less than one per patient in 
a former communal ward to at least four per patient. The floor area, surfaces and the 
number of corners (eight) also increased markedly. The implications for patient care 
are, it is commonly understood, positive. 
 
2.3.22. There was an evidence base behind this recent policy but there is a shortage 
of evidence (2) to evaluate its impact on key matters such as preventable infection. 
Modelling data from the current COVID 19 pandemic from England suggests a 
substantial beneficial effect of caring for patients with known infection at admission in 
single rooms in limiting onward transmission. An informal report in Scotland 
(personal communication) supports this view.(3) While the measure shows promise, 
its effect on reducing rates of healthcare associated infection (HAI – as distinct from 
further spread of community-acquired infection) requires further research to decide 
whether the policy works in that respect. 
 
2.3.23. The water-related implications require more scrutiny. Underuse of water 
outlets brings its own risks, and we have seen that automatic tap flushing is now in 
place in some high risk environments; accordingly matters such as automation of 
water use and facilities management costs arise and require adequate recognition. 
These are learning points to highlight now, as policy directions that may have 
unforeseen practice consequences, and we return to the consequential matters in 
chapters that follow. 
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Energy Efficiency 
 
2.3.24. Shortly before the design plans began for the QEUH, there was a UK 
Government policy instruction that new public buildings including those in the health 
sector should aspire to be ‘BREEAM Excellent’. This is a rating scale – ‘excellent’ 
being second only to ‘outstanding’ – that is evidence based, devised by the UK 
Building Research Establishment, reflecting energy efficiency and sustainability of a 
building and its associated works (including public transport access and similar 
matters). NHS GG&C subscribed to this policy instruction and it was a clearly-
expressed intention in the detailed design agreed for QEUH with the contractor. We 
return to this matter in Chapter 4. 
 
2.3.25. We have already mentioned the design decision to seal all windows, so that 
all air supply to the building had to be drawn in and filtered by mechanical means. 
Guidance had stated that such an arrangement ‘was not environmentally sustainable 
on a large scale’ (SHFN 30 2007 para 8.16) on account of its expense to operate. 
The site location made any other solution except for sealed windows difficult to 
contemplate.  
 
2.3.26. The net result was, we understand, a compromise that sought to resolve a 
conflict between energy efficiency and mechanical ventilation for a large structure, a 
hospital. The hospital building supports care for the general population but also 
some very unwell patients requiring intensive care or protection from infection. The 
effect on the general population of patients is uncertain. For places that host patients 
with high vulnerability to infection in isolation rooms or the adjacent areas it is of 
more immediate concern. However, the sound science needed to identify the critical 
thresholds for air quality that requires substantial energy use to assure it, is lacking; 
the notion of heightened infection risk from lower levels of indoor, in-hospital air 
quality is empirical and requires research. The implication of such engineering 
decisions is a matter to which we return in several subsequent chapters.  
 
2.3.27. Segmenting the aims of zero carbon emissions so that separating lower 
energy use elements that are more straightforward and achievable from those that 
unavoidably require more energy and stretch decision-makers to achieve 
compensating savings may offer a more workable approach. 
 
The Risk Consequences for Infection Prevention & Control 
 
2.3.28. These three examples demonstrate specific installation of equipment, 
physical design and systems that have immediate and obvious links to IP&C risk –  
 

 The tap flow straightener, and with a recent independent review report to back 
up the link;  

 The Scottish Government’s single room policy which aims to reduce 
healthcare associated infection (HAI) risk, although with implications that 
necessitate regular mitigating action and resource; and  

 A UK Government policy aiming to promote the ambition toward zero carbon 
emissions that has the unforeseen but unquantified consequence of raising 
the risk of air-borne infection in hospitals, especially for very vulnerable 
patients if applied without proper consideration. 
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2.3.29. The shape of care now, and the design of hospitals and services to cope with 
community-acquired infection and HAI, alongside the need to continue to support 
care for patients with all other conditions, is a matter where planners for IP&C in the 
built environment are having to turn their minds immediately. The increasing 
prevalence of multi-resistant pathogenic bacteria, and the current COVID-19 
pandemic, are prompting this strategic action.  
 
2.4. Lessons 
 
2.4.1. In the following chapters, we examine the three specific issues in further detail, 
how the decisions took place, and the concerns of practitioners and IP&C advisers 
as they started to work in the new hospital as it opened. 
 
2.4.2. Here we offer the outline of lessons for building a hospital in the 21st century. 
 

 General - We call for much higher profile for evidence generation and use 
relating to health, healthcare and IP&C in the built environment. 
 
There is no single blueprint for hospital design but there should be principles 
that encompass key matters such as IP&C, and more foresight toward the 
implications of general and specific health buildings policy for IP&C. 
 
There may be standardised modular elements of common components of a 
hospital design; however, as with the example of the taps, and with the 
constantly evolving shape of clinical care and the design consequences, this 
is a dynamic field requiring flexibility and wide collaboration from knowledge 
generation through to practice. 

  

 Guidance – there needs to be continuing investment in evidence-based 
guidance to give design teams clear expectations of good design, build and 
commissioning practice, down to detailed levels, for instance the modular 
design mentioned above. We discuss specific aspects of guidance in future 
chapters. 
 
There also needs to be research investment to enhance the available 
knowledge that, in turn, informs guidance. We offer pointers for research 
priorities that reflect our findings; a wider debate on the future of 
environmental quality and sustainability, especially indoor air quality research 
in this context, is overdue. 

 

 Overall planning – the shared values of a hospital construction project, and 
quality of relationships and involvement of people with up-to-date expertise, 
with assured competence and confidence to deploy that expertise, is a theme 
to which we return. It is not enough to have the right people in the room. 
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 Policy and practice – not only guidance writers and design teams but also 
policy makers should draw on evidence and use foresight to shape the 
outputs of their work. The most exacting task is the need to reconcile 
conflicting objectives and priorities in policy relating to building design, to 
surface and resolve these matters before the contractor proceeds to 
implement their agreement with the client and to use discretion where there is 
continuing uncertainty. Governance and assurance of good decision-making 
is integral to this endeavour. 

 
2.5. Findings 
 
2.5.1. The healthcare built environment needs to be flexible wherever possible. This 
work should also include identifying and managing potential risks to new and existing 
patient groups. The principle applies not only to new builds but also to upgrading 
existing facilities and to modifying the specification of new facilities in the course of 
the project.  
 
2.5.2. Clinical practice is constantly evolving; this has implications for changing 
service models and specification of facilities. Altering or upgrading facilities in 
response to changes in demand, or developments in clinical practice need a flexible 
approach to healthcare design taking account of the full range of considerations 
including IP&C.  
 
2.5.3. Delivering the QEUH within budget and on time were key achievements for the 
NHS Board and construction company, but secondary objectives mattered too.  
Success criteria for healthcare construction projects need to reflect a broader and 
clinically-relevant range of parameters.  
 
2.5.4. Hospitals in the 21st century are significant parts of national infrastructure. The 
Infrastructure Commission sets out a range of principles and objectives that are 
broader than the previous era, with more attention to re-use of existing facilities and 
the overall aim of zero carbon emissions. Policy on energy efficiency, and the 
requirements of modern healthcare are areas for specific attention; intensive care 
interventions and air quality assurance problems are early candidates. 
 
2.6. References 
 
1. Professor Pat Troop: The Regulation and Quality Improvement Authority, 
Northern Ireland: Independent Review of Incidents of Pseudomonas aeruginosa 
Infection in Neonatal Units in Northern Ireland 
https://rqia.org.uk/RQIA/files/38/382cd776-8f3e-4b4d-9360-72be07d91298.pdf 
2. Healthcare Improvement Scotland: Evidence note: What is the evidence for the 
clinical and cost effectiveness of single room only wards in hospitals compared with 
non-single room only wards? 2016 
file:///C:/Users/Z615323/Downloads/Single%20bed%20wards%202%20EN%20(3).p
df 
3. Stephanie Evans, Emily Agnew, Emilia Vynnycky, Julie V Robotham:  
The impact of testing and infection prevention and control strategies on within-
hospital transmission dynamics of COVID-19 in English hospitals  
doi: https://doi.org/10.1101/2020.05.12.20095562  

https://rqia.org.uk/RQIA/files/38/382cd776-8f3e-4b4d-9360-72be07d91298.pdf
file:///C:/Users/Z615323/Downloads/Single%20bed%20wards%202%20EN%20(3).pdf
file:///C:/Users/Z615323/Downloads/Single%20bed%20wards%202%20EN%20(3).pdf
https://doi.org/10.1101/2020.05.12.20095562


39 | P a g e  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Chapter 3 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

The QEUH 

 
 
 
 

 
 

 
 
 
 
 
 



40 | P a g e  
 

3.1. Introduction 
 
3.1.1. The QEUH is an acute hospital campus built on the site of the former Southern 
General Hospital. This project was a major long-term undertaking, spanning 13 years 
from initial inception in 2002 to handover in 2015. The reasons behind its location 
are the subject of a section on site selection in this chapter. 
 
3.1.2. The hospital comprises a newly built 1,109-bed adult hospital, a 256-bed 
children’s hospital and two major Emergency Departments, one for adults and one 
for children, in addition to buildings retained from the former Southern General 
Hospital. There is also an Immediate Assessment Unit for local GPs and out-of-
hours services, to send patients directly, without having to be processed through the 
Emergency Department.  
 
3.1.3. The retained buildings on the site include the Maternity Unit, the Institute of 
Neurological Sciences, the Langlands Unit for medicine of the elderly, and alongside 
is a modern laboratory block, opened in 2012. The whole facility is operated by NHS 
Greater Glasgow and Clyde (NHS GG&C). 
 
3.1.4. While some parts of the QEUH campus have their own distinct identity and 
dedicated specialist staff – such as the Royal Hospital for Children – each is 
completely integrated with linkages for patient transfer, diagnostic services, 
emergency care and even a rapid access lift from the emergency helicopter pad on 
the roof of the adult hospital. The new children’s hospital is not only linked to the 
adult hospital but also both the adult and children’s hospitals are linked to the 
redeveloped maternity building and to the Neurosciences Institute. 
 
3.1.5. The QEUH hosts services relocated from the Western Infirmary and the 
Victoria Infirmary as well as some services from the Glasgow Royal Infirmary (GRI) 
and a range of inpatient services from Gartnavel General Hospital. In addition, the 
Royal Hospital for Children (RHC) which was previously based at Yorkhill in the west 
end of Glasgow, was relocated to a new building adjoining the adult hospital and 
renamed the "Royal Hospital for Children, Glasgow".  It is the largest hospital 
campus in Europe, by area. 
 
3.2. History  
 
3.2.1. NHS Greater Glasgow undertook a review to develop a strategy to address a 
number of challenges relating to the delivery of acute services. This culminated in an 
Acute Services Strategy being approved in January 2002, which NHS Greater 
Glasgow planned to deliver across a number of phases. One of these phases 
constituted the significant reconfiguration of services provided at the Southern 
General Hospital site, seeing the co-location of adult, children, and maternity 
services. In 2006, NHS Greater Glasgow absorbed a large portion of the former 
Argyll and Clyde Health Board, and took on the designation NHS Greater Glasgow & 
Clyde (NHS GG&C). 
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3.2.2. In 2008, NHS GG&C submitted a business case to the Scottish Government 
proposing the creation of a new acute hospital to replace facilities at various aging 
Glasgow hospital sites. The project was initially to be procured through a Public 
Private Partnership (PPP) route where a delivery partner would design, finance, 
build, and maintain the facility for 25 years during which NHS GG&C would pay back 
all project costs. However, the model for the project contract changed to a Two 
Stage Design & Build route using public capital funding, preserving the construction 
budget. 
 
3.2.3. In September 2008 Currie & Brown were appointed as Lead Consultant on a 
wide-ranging role covering design, project management, design support services, 
and site supervision. The Lead Consultant then prepared the Employer’s 
Requirements to capture NHS GG&C’s brief for the project. 
 
3.2.4. A tender process known as ‘Competitive Dialogue’ was used to select a Main 
Contractor. In December 2009 Brookfield Multiplex (“Multiplex”) were appointed to 
undertake design works and secure the necessary planning consents for the Full 
Business Case (FBC) to be approved. 
 
3.2.5. During this time NHS GG&C amended the Lead Consultant’s scope to reflect 
the finalised delivery plan and discontinued their design support services. Thereafter, 
the Project Board appointed a Supervisor (previously known as Capita Symonds, 
now Capital Property and Infrastructure Limited) to undertake a review of the design 
and monitor that the works were installed and commissioned in line with the various 
construction contracts. 
 
3.2.6. The Board of NHS GG&C and Scottish Government approved the FBC in 
November 2009 with public funding. Nightingale Associates designed the adult and 
children's hospitals. The successful design and build contractor, Brookfield Multiplex, 
was instructed to commence construction works in December 2010. The works were 
delivered across a number of contracts. Scope agreements during the design stage 
were captured within a series of logs which have led to a complex hierarchy of 
documents forming the overall contract. 
 
3.2.7. At the time of construction the hospital was Scotland's largest ever publicly 
funded NHS construction project, with £842 million allocated to the build. Originally 
termed South Glasgow University Hospital, it was granted the right to use the name 
"Queen Elizabeth University Hospital" by HM Queen Elizabeth II. Services began to 
transfer from other hospitals in spring 2015; the QEUH became fully operational 
during summer 2015. 
 
3.2.8. With the exception of critical care, all of the patient areas in the adult hospital 
(which stands at 14 storeys high configured with four 'wings') are single rooms. Each 
room is equipped with en-suite shower and toilet facilities; it is the first hospital in 
Scotland to adopt this policy in full. The Royal Hospital for Children, while retaining a 
separate identity, is adjoined and integrated with the adult hospital. Around 80% of 
the paediatric beds are single en-suite rooms along with designated space for 
overnight accommodation for parents.  
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3.2.9. The retained buildings from the former Southern General Hospital, notably the 
Institute of Neurological Sciences, also underwent an upgrade to bring their 
appearance in-line with the new hospital buildings. The contract value of this work 
was around £10 million. The three Glasgow Universities also have extensive 
laboratory, research and teaching facilities on the site. 
 
3.2.10. A physical above-ground link for patients and staff from the main adult 
building into the Maternity and Neurosciences Institute buildings was constructed, 
allowing most of the campus to be accessible without going outside. The main 
hospital facilities are also linked to the laboratory buildings via a tunnel and 
pneumatic tube system. 
 
3.2.11. A timeline of key events from the opening of the hospital to the present is set 
out at Figure 3.1 at the end of this chapter. 
 
3.3. Site Selection 
 
3.3.1. Following feedback from the public launch of this Review, we adjusted the 
Remit to reflect concern about the selection of the site of the hospital and whether it 
had any bearing on issues relating to infection control. 
 
3.4. Theory and Method 
 
3.4.1. The Review team discussed possible theories that reflected public concern 
and then tested them out with experts in the field. The possible theories include: 
 

 Association of odour arising from the neighbouring waste water treatment 
plant to the west and north, the waste collection and recycling combined 
facility further to the west being or signifying a potential source or risk of 
infection. 

 The presence of birds, specifically pigeons, that fly, perch, feed or scavenge 
in substantial numbers in the vicinity of the hospital. 

 Other pollutants or by-products of the waste water treatment process in the 
neighbouring facility. 

 
3.4.2. We conducted a limited literature search to explore the association between 
these potential hazards. We interviewed experts in the field of environmental health, 
and practitioners in environmental health monitoring to assess the level of concern 
from enquiries. We sought routine monitoring data and ad-hoc reports from Scottish 
Water and Glasgow City Council. 
 
3.4.3. The Review team visited and toured the Scottish Water-operated Shieldhall 
Waste Water Treatment Works, and toured the Shieldhall vicinity to the west of the 
hospital site including the waste collection site. The area includes a food 
manufacturing facility, various industrial units and a small static caravan park. To the 
south of the hospital is a housing estate and the A8 trunk road and M8 motorway. To 
the east is the remainder of the Southern General Hospital site, the A739 access 
road to and from the Clyde Tunnel and then an extensive area of housing. 
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3.4.4. We examined papers supplied by NHS GG&C relating to decisions about the 
Acute Services Review that concluded in 2001, and subsequent decisions. 
 
3.5. Standards 
 
3.5.1. The standards applied were: 
 

 Studies and consultation that informed the original decision were reasonable 
and up to date in terms of what was known about environmental hazards 
relating to infection control. 

 Undertakings by Scottish Water to invest in environmental improvements and 
manage the waste water treatment site had been implemented and sustained. 

 Management of sites that have the potential to create hazards and host 
substantial bird accumulations was at a good level. 

 No new knowledge or developments had altered the matter, or changed 
perceptions of the hazards in the environment that may have a bearing on the 
siting of the hospital. 

 The level of concern notified to those with statutory authority or stewardship 
over any of the facilities was not sufficient to give cause for widespread 
concern at any particular point or over prolonged periods of time 

 Direct observation of the sites, and bird populations, showed no appreciable 
additional level of hazard. 

 
3.6. Findings 
 
3.6.1. The hospital dates back to the 19th century, first of all as a Poor Law institution 
and then, in common with many other such institutions, incorporated into the NHS 
Estate when the NHS was established in 1948. The waste water treatment facility 
grew and developed alongside the institution and predates 1948, when the Southern 
General Hospital became a healthcare facility. 
 
3.6.2. Consultation on the Acute Services Strategy for Greater Glasgow took place 
between 1998 and 2001. There was a specific study commissioned and carried out 
on the public health aspects of siting the hospital and the results reported to the 
Health Board were generally reassuring. It noted that the West of Scotland Water 
Authority (subsequently Scottish Water) was in the process of upgrading its waste 
water facility and it gave assurances about attention to abatement of the odour 
arising from the main sewers as they entered the facility. Public health 
considerations were one of several factors taken into account in Greater Glasgow 
Health Board making its decision in favour of expansion on the Southern General 
Hospital site. The decision appears to have been taken in a transparent manner and 
was reasonable in the circumstances. 
 
3.6.3. Scottish Water duly completed its upgrading works and has maintained the 
site. It is closely monitored by its own internal processes and by SEPA (Scottish 
Environmental Protection Agency) as the regulatory agency. We understand that the 
facility has been scored ‘excellent’ in successive inspections; these standards are 
consistent with quality parameters set by the EU. 
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3.6.4. When the Review team visited and toured the waste water treatment facility, 
we found the grounds to be well maintained. There was no evidence of leaks or 
debris consistent with hazards or that might attract birds or vermin. 
 
3.6.5. Our search of the literature did not reveal developments in the evidence base 
to suggest that the risk of siting a hospital near waste facilities has changed in the 
intervening period. There are studies showing carriage of pathogenic organisms 
through the air and, with the known exception of Legionella, without evidence that 
they cause harm by inhalation or other ingestion. This is consistent with theories of 
association of disease with odours that were dispelled when modern studies of the 
carriage of disease showed how infection and contagion takes place. These matters 
depend, of course, on the proper stewardship of facilities in order to keep down the 
level of general hazards such as vermin, and compliance with current standards, 
many of them set, until now, by the EU. 
 
3.6.6. Complaints from the public or any other source do not suggest heightened 
levels of concern or other apparent nuisance in the area. Environmental monitoring 
in the surrounding area to the QEUH site, undertaken by the Glasgow City Council 
Environmental Health Department and taking in air quality, and comparing 
information with other Glasgow urban areas shows no additional concerns about 
poor quality and increased hazard. 
 
3.6.7. Touring the vicinity and including the waste collection and recycling facilities 
showed maintenance at a reasonable standard, and with no substantial 
accumulations of birds, specifically pigeons and also seagulls. These visits were 
admittedly single points in time and do not give assurances about week-to-week 
appearances and stewardship of facilities over long periods of time. In our regular 
visits to the hospital we did not detect substantial accumulations of pigeons or other 
birds that are known scavengers at other times, posing potential hazards in terms of 
infection. 
 
3.6.8. We would make two observations, though. The main sewers enter the waste 
water complex close to the western entrance of the hospital complex. When we 
visited, following a heavy shower of rain on a warm day with little wind, the odour 
was strong. We acknowledge that Scottish Water maintains the facility effectively to 
agreed standards and is open to receiving enquiries about its operation; we 
acknowledge also that there is no evidence of a link between odour and risk to 
effective prevention of infection. The second matter is the secondary effect of siting 
the hospital close to the waste water treatment facility as one reason to incorporate 
sealed windows throughout the design of the hospital – a matter that we consider in 
the next chapter. 
 
3.6.9. The construction of the original South Glasgow University Hospital project was 
a very large, complex and ambitious project that culminated in the opening of a new 
and modern facility in 2015. Now known as the Queen Elizabeth University Hospital 
and Royal Hospital for Children, together they deliver general hospital services to the 
local population, and a range of highly specialist care to the regional and national 
population. 
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3.6.10. Greater Glasgow Health Board chose the site for the hospital after due 
consideration of the options, and following wide public consultation on its Acute 
Services Strategy. A public health assessment took account of potential hazards in 
the surrounding environment, including concerns about odour from the neighbouring 
waste water plant. Whilst the assessment was generally reassuring, the odour issue 
in part influenced the decision to seal all windows and opt for a mechanical 
ventilation system for the design of the whole hospital. 
 
3.6.11. With the passage of time, the reasons for decisions are not so readily 
available for discussion and scrutiny. In addition, it is likely that standards and public 
expectations for environmental stewardship change, and so people have new 
questions about land use and surrounding places. Those who may be new to the 
area can be unaware and more sceptical of the reasons for decisions taken before 
their time.  This finding is similar to one made in the recent report on two schools in 
North Lanarkshire.13  We therefore make recommendations on public 
communications about past decisions that NHS Boards (and other public bodies) 
make. 
 
3.7. Conclusions 
 
3.7.1. We conclude that the site selection for the hospital was properly considered at 
the time of the Acute Hospitals Review when it completed in 2001, taking public 
health matters into account. Site management of waste water facilities adjacent to 
the site complies with regulatory requirements and the site appears well maintained 
on direct inspection; no new knowledge or information has come to light that 
challenges the assumptions and assurances on which the decision was founded; 
public concern has been expressed to us as part of this Review but generally 
recorded nuisance and relevant data remain at a low level, and not appreciably 
different to other areas in the city on routine monitoring. 

                                            
13 See Buchanan and St Ambrose Independent Review: final report www.gov.scot/publications/buchanan-st-
ambrose-independent-review/ 

 

https://www.gov.scot/publications/buchanan-st-ambrose-independent-review/
https://www.gov.scot/publications/buchanan-st-ambrose-independent-review/
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Figure 3.1: Queen Elizabeth Hospital Timeline 
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4.1. Introduction 
 
4.1.1. This chapter reviews the design phase of the Queen Elizabeth University 
Hospital (QEUH)  project, describing processes, events and decision-taking against 
guidance and standards relevant at the time. The accounts presented are based on 
documents from NHS Greater Glasgow and Clyde (NHS GG&C), NHS guidance and 
standards, third party reports, and information drawn from formal interviews. 
 
4.1.2. The design of the built healthcare environment plays a fundamental role in 
infection prevention and control (IP&C), and can involve a wide range of processes 
(1). These may include; the initial concept; researching evidence, guidance and 
standards; developing drawings and specifications; and making changes to original 
plans, which can happen throughout the entire life of a project.  
 
4.1.3. With respect to the QEUH buildings covered in this Review, the design phase 
includes: the decision to build a new hospital of this type; site selection; Outline 
Business Case (OBC); Final Business Case (FBC); development of drawings 
(usually 1:200 and 1:50 scale); specifications; and subsequent changes or 
derogations to what was previously agreed. In all cases, the focus of the Review was 
on issues identified as having a potential impact on risks of infection at the hospital, 
whilst acknowledging many other considerations that the design team had to take 
into account. 
 
4.2. The Key Issues 
 
4.2.1. The key building issues related to the design process covered in this chapter 
are as follows: 
 

 Site selection; 

 Helipad on the roof;  

 Single rooms; 

 Ventilation system and air quality; 

 Water supply and quality; 

 Budgets, client design changes and value engineering; 

 Taps and basins.  

 
4.3. Background and Context 
 
4.3.1. The early decisions to build a campus of the scale and location of the QEUH 
were based on the Acute Services Strategy (discussed in Chapter 3). The QEUH is 
“one of the largest acute hospitals in the UK and home to major specialist services 
such as renal medicine, transplantation and vascular surgery, with state-of-the-art 
Critical Care, Theatre and Diagnostic Services” (2). 
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4.3.2. The scale and complexity of the hospital buildings was appreciated by NHS 
GG&C. This had implications in relation to finding people with the necessary 
experience to deliver it. This also represented a technical challenge for integrating 
extensive building systems, including specifically the ventilation and water systems, 
to expected standards. NHS GG&C assembled a team which it considered capable 
of meeting these challenges. However, not everything went to plan for reasons 
discussed later in the chapter. 
 
4.3.3. The decision to design and build the QEUH with almost entirely single rooms 
was in response to a national policy (3) which had implications for procedures 
regarding IP&C. A single room configuration of this scale was challenging and 
innovative at the time, and this meant a review and revision of existing standards 
was needed. Because the wards and other clinical areas and facilities would be 
carrying out different functions and hosting patients with differing needs it meant that 
different standards would be necessary, depending on the specific circumstances of 
different patients in each area. These needs inevitably change over time, which is 
yet another consideration. 
 
4.3.4. Another matter relevant to the QEUH design phase was a change to the 
project’s financial structure, from a Public Private Partnership (PPP) to a publicly 
funded project. This change was in response to the PPP being assessed as 
unaffordable in the longer-term, coinciding with a national strategy to move away 
from private sector funding for public sector capital projects. This change was 
important for the QEUH project, as the future delivery partner would no longer 
provide a 25 year maintenance service (commonly referred to as the concession 
period) but instead, revert to a traditional handover of the building to the client for 
their Estates and Facilities teams to manage. The overall result of this is lower 
maintenance costs; however more onus is on the client to plan and manage for this. 
 
4.3.5. The subsequent level of input from Estates and Facilities teams to the design 
phase should therefore be expected to increase. The actual level of input from 
Estates and Facilities at design stage was an area of concern that is discussed later. 
Despite the impending recession, NHS GG&C was able to protect the cost envelope 
for the capital investment element of the project, regardless of the change in funding 
mechanism. 
 
4.4. Related Guidance and Standards 
 
4.4.1. According to Health Facilities Scotland (HFS) the management or mitigation of 
infection risks in relation to the built environment requires knowledge from many 
sources, and should include input from IP&C teams, Estates and Facilities teams as 
well as design and construction teams (1). Whilst this HFS guidance postdates the 
design of the QEUH, its content draws from earlier publications titled ‘Infection 
control in the built environment’ (4) (5). Historically, the Department of Health has 
been the originator of UK-wide NHS building guidance with Scottish versions 
following later to adjust for local needs and circumstances. The guidance referred to 
above are known as ‘Scottish Health Facilities Notes’ (SHFN) and Department of 
Health HFNs. 
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4.4.2. The usual convention for Scottish building projects is to follow the Scottish 
guidance and if none exists, revert to the UK - wide publication. These guides 
signpost other relevant standards and specific guidance, which includes (but is not 
limited to) the following: 
 

 Scottish Health Technical Memoranda (and Department of Health HTM); 

 Scottish Health Facilities Notes (and DH HFN; now discontinued); 

 Scottish Health Planning Notes; 

 Scottish Health Technical Notes; 

 DH Health Building Notes. 
 
4.4.3. In addition to this guidance, relevant Legislation, Regulations, Scottish 
Building Standards (and Technical Handbooks) and British Standards apply. Whilst a 
detailed description of each is not needed here, the Review refers to specific 
guidance and standards throughout the chapter where relevant. 
 
IP&C and the Design Phase 
 
4.4.4. Figure 4.1 shows the recommended management structure for NHS building 
projects, based on guidance available at the time of designing the QEUH hospitals 
(5). This illustrates the level at which infection control should sit as Adviser within the 
project team, included within the Project Board (or similar). 
 

 
Figure 4.1 Recommended management structure for NHS building projects Source: (5) Page 14 
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4.4.5. Table 4.1 is part of a larger table from the same guidance (5) covering high 
level design-phase processes for NHS building projects. This shows what types of  
IP&C issues to consider and when. More detailed guidance on this is provided in the 
SHFN 30, some of which is reproduced here for reference.   
 

 
Table 4.1 Design Phase Processes Source: (5) Page 38 

4.4.6. IP&C teams are expected to be involved at various stages of projects. 
Although stated in relation to Private Finance Initiative (PFI) contracts, the advice at 
the time was that the infection control team needed to make sure that certain criteria 
were embedded into the contract in such a way that important decisions on design or 
build did not go ahead without being “signed off” by them (5). Studies show that 
common errors in design of healthcare buildings include “incorrect air turnover and 
airflow patterns”… “ventilation systems which are not fully commissioned” … and 
“negative air-pressure rooms being omitted from large, new inpatient buildings” (5). 
 
4.4.7. Major changes to the project can also have a detrimental effect as 
demonstrated by Figure 4.2 the MacLeamy Curve, which illustrates the impact of late 
design changes. In addition to cost implications, the functional use of a building can 
be severely compromised by late changes, unless time and money is made available 
to redesign and accommodate the new function. In some cases, this can be 
mitigated to some extent if flexibility is built into the design (6). However many 
projects still employ a ‘design freeze’ in an attempt to avoid major changes mid-
project. 
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Figure 4.2 MacLeamy Curve: impact of late changes 

 
Ventilation 
 
4.4.8. Building ventilation is a very complex topic. In the context of prevention of 
infection, whether the system is natural or mechanical, the nature of ventilation 
serves to dilute droplet nuclei in the air and is the single most important engineering 
control in the prevention of transmission of airborne infections (7). However, while 
ventilation is important, it is only one part of a bigger picture, and cannot be relied 
upon as the only environmental strategy for protecting building occupants. SHFN 30 
(2007) states that a closed air ventilation system is “expensive to run and not 
environmentally sustainable on a large scale.” This is due to the amount of energy 
required, and subsequent carbon dioxide emissions, which will become increasingly 
unsustainable.  
 
4.4.9. The guidance goes on to state “For this reason, sites which necessitate 
sealed, air-conditioned buildings should be avoided.” However, due to the odour 
problem from the water treatment works, as stated in the previous chapter, this was 
unavoidable at the QEUH. It should also be noted that hospitals in general tend to 
incorporate sealed or minimal openings for a number of reasons, including 
preventing accidental or intentional falls from height. So natural ventilation is rarely 
possible with buildings of this type. 
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4.4.10. The quality of the air is important, starting with the outdoor air. The position of 
air intake vents needs to take into account wind speed and direction, building 
geometry, and adjacent activities that may produce pollutants. This air needs to be 
filtered to remove odour, airborne contaminants, as well as undergoing ‘conditioning’ 
which will involve humidifying, dehumidifying, heating and cooling so condensate 
does not form and the net effect achieves ‘thermal comfort’. 
 
4.4.11. For air handling units supplying parts of the hospital that rely on higher air 
quality, such as operating theatres, isolation rooms and wards supporting the care of 
patient groups who may be immuno-compromised, extra measures are in place. 
Once the air is conveyed through ducts it may undergo further high efficiency 
particulate air (HEPA) filtering before reaching these areas. The level and extent of 
air movement around these areas is also important. This will depend on the position 
of entry and extract vents and room temperature. These characteristics of the air 
ventilation system are all features to establish before even reaching the control of air 
pressures, and the number of air changes. 
 
4.4.12. SHTM 03-01 covers the design and validation of ventilation in healthcare 
buildings and would have been applicable to the project (Version 1: 2011). This 
guidance provides recommended air changes per hour (ACH) for different 
applications, typically six ACH for General Wards and upwards of 10 ACH for more 
high risk areas. Air pressure levels are also covered, with specific reference to high 
risk areas such as positive pressure rooms, to prevent unwanted air entering the 
environment of immunocompromised patients, and negative pressure, to prevent air 
leaking from rooms housing patients with infectious diseases. The recommended 
pressure differentials are measured in Pascals (Pa), usually of between five Pa and 
10 Pa. It is difficult to measure pressure differentials below five Pascals (7) cited in 
(4). 
 
Isolation Rooms 
 
4.4.13. Isolation rooms can be positive or negative pressure as described above. 
Negative pressure isolation rooms are needed for the care of people with infections 
transmitted by the airborne route (5). In addition, smooth, hard, impervious surfaces 
are recommended for ceilings in isolation rooms, as ceilings with removable tiles 
may allow air leakage and loss of pressure differentials; they may be potential sites 
for bacterial growth; perforated ceilings can allow dust to fall onto the area below 
during maintenance work (5). 
 
4.4.14. During the design of the QEUH buildings there was “no definitive guidance 
on size, ventilation or the equipping of isolation rooms” (5). NHS Estates’ HTM 2025 
gave advice on natural ventilation, general extract ventilation and ventilation for 
specialist areas. In addition, SHPN 04 – Supplement 1 provided guidance on 
‘Isolation Facilities in Acute Settings’, although a further supplement, covering areas 
where severely immuno-compromised patients are treated, was promised but never 
published.14 
 
 

                                            
14 Witness Statement: A27996988 
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Water 
 
4.4.15. Contamination of the water supply is a long-established factor linked to 
infectious disease both in the public health arena and in the hospital setting. It is 
important, therefore, that drinking water in healthcare settings is safe, readily 
available to patients and is palatable to encourage drinking.  
 
4.4.16. The EU Drinking Water Directive, which is transposed into Scots law by the 
Water Supply (Water Quality) (Scotland) Regulations 2001 (superseded by the 
Public Water Supplies (Scotland) Regulations 2014), contains provisions to ensure 
that the drinking water supply within buildings (including hospitals) to which the 
public has access remains wholesome and is not adversely affected by the domestic 
plumbing system (5). This essentially means water for most patients should be no 
different to that used in their own home, in that it should not contain microorganisms, 
parasites or substances at a concentration or value which would constitute a 
potential danger to human health. Likewise, the provision of sterile water would be 
considered unnecessary for most patients; however those patients, for example, 
undergoing profound immuno-suppression would need additional filtration to support 
their care. 
 
4.4.17. Contamination of the water supply can occur due to poor design of pipework, 
inappropriate storage, or during renovation and refurbishment work (5). The main 
strategy recommended for the reduction of risk is maintaining a consistently high 
temperature (usually above 600C) in hot-water supplies, keeping cold water below 
200C, and in both cases keeping the water moving. However, for buildings of the 
scale of the QEUH where it took two weeks to fill the water system and where 
system complexity could lead to non-compliance in some parts, introducing a form of 
on-line disinfection (e.g. chlorine dioxide or ionisation) should be a consideration if 
there is a risk of water temperature dropping (5). 
 
4.5. Findings 
 
Site Selection 
 
4.5.1. Site selection for the hospital needed careful consideration of multiple issues. 
The chosen location, adjacent to an existing waste water treatment works, was met 
with public concern, as discussed in Chapter 3. However, these concerns were 
related more to odour i.e. foul smells, rather than any potential airborne infection. 
Conflating odour and transmission of disease is a common misconception. 
  
4.5.2. The site location had an indirect effect on the design decision to specify sealed 
windows. This choice was made, partly, to help prevent the odours from the waste 
water treatment works entering the hospital.15 
 
 
 
 

                                            
15 Witness Statement: A28308555 
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4.5.3. Other reasons also influenced this decision, mainly high wind speeds 
expected at the upper levels, the prevailing trend of sealing buildings to prevent air 
leakage and to ensure greater control over air handling, e.g. opening windows can 
affect the designed air-flow and reverse pressure differentials (in relation to 
BREEAM).16 
. 
4.5.4. Nonetheless, the decision to install sealed windows essentially removed the 
option to ventilate rooms naturally (as recommended by SHTM 02-00) and put a 
greater burden on the mechanical ventilation plant to achieve desired air quality and 
ACH. 
 
Design Process 
 
4.5.5. The project structure changed a number of times through the design phase.17  
However, it remained broadly similar to the general guidance shown in Figure 4.1. 
 
4.5.6. On the face of it, IP&C input was fully evident, with the FBC of 2010 stating 
IP&C teams were involved in planning and giving examples of this – covering 
arrangements for infectious patients and generic references to “easily cleaned floor 
and wall finishes” (GG&C FBC: Page 51).18 
 
4.5.7. Elsewhere, the FBC stated that IP&C teams were part of technical 
workgroups, and a senior Infection Control Nurse was a full time member of the 
project team.19 This arrangement persisted through the design stage until half way 
through the build stage, which is typical, as design input overlaps the build phase in 
a ‘Design and Build’ project. However, when discussing ‘Technical and Facilities’ 
matters IP&C was still limited to issues of ‘surface finishes’ (GG&C FBC: Page 153). 
The Review heard evidence20 that IP&C teams were consulted widely; with input 
from microbiologists on building services, however those involved in IP&C described 
examples focused more on operational matters and finishing detail rather than the 
more technical issues covered in SHFN 30 (discussed in more detail in Chapter 8). 
This reflects a gap in knowledge of critical built environment factors from IP&C staff. 
 
4.5.8. Individuals with technical and engineering knowledge of issues that directly 
impact on IP&C (i.e. ventilation and water) were available in-house at NHS GG&C. 
However, the Review heard that there was a pattern of individuals offering 
assistance but either being declined, ignored or told not to interfere, despite their 
extensive experience in recent building design projects. 21 
 
4.5.9. The design team relied on support from external consultants to provide 
technical advice on Employer’s Requirements, including Clinical Output 
Specifications, exemplar drawings, 1:200 layouts, and 1:50 room drawings. 
  
 

                                            
16 Witness Statement: A28308555 
17 Review Evidence: A25961698 
18 Review Evidence: A25612185 
19 Review Evidence: A25612185 
20 Witness Statement: A27796503; and A27871832 
21 Witness Statement: A27867258; and A27920684 
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4.5.10. The Design and Build contractor prepared its proposals with the aid of its 
sub-contractors and consultants, which were reviewed by the NHS GG&C Board’s 
project team, with support from other third parties through a Reviewable Design Data 
(RDD) process (8). 
 
Helipad 
 
4.5.11. The site of the hospital previously had a helipad at ground level whereas the 
new QEUH adult hospital design incorporated a helipad on its South West tower 
(known as ‘Tower B’). An early hypothesis that had currency prior to the 
establishment of the Review was the possibility of air, contaminated by droppings 
from pigeons roosting below the hospital helipad, being drawn into the ducts that 
supply ventilation to the various parts of the hospital buildings.  
 
4.5.12. The possibility of ‘downwash’ (or downdraft) from approaching helicopters 
was amongst the considerations. The QEUH Estates team commissioned an 
independent company (Quesada Solutions Ltd) to undertake Computational Fluid 
Dynamics (CFD) simulations to ascertain the probability of this being the case. 22 
 
4.5.13. Simulations for Air Handling Unit (AHU) air intake points at each of the four 
‘Towers’ of the main adult hospital and those on the children’s hospital building took 
account of scenarios for prevailing winds and the effect of approaching helicopters. 
The CFD simulations demonstrate that the air arriving at these AHU intake locations 
does not originate in the region beneath the helipad for any of the scenarios. It is 
therefore unlikely that debris or particles from the helipad area was or is being 
carried into the hospital ventilation system. This means birds congregating at or 
around the helipad, are unlikely to be contaminating the hospital ventilation system.  
 
Single Rooms 
 
4.5.14. The policy decision to provide single rooms for new build hospitals was made 
by the Scottish Government in 2008. Guidance document SHPN 04-01 contained 
reference to this and was published in October 2010. The QEUH building design 
incorporated this policy and the Full Business Case (FBC) was approved in 
December 2010, including single rooms. One of the claimed benefits of this policy 
was better infection control.  
 
4.5.15. There were a number of unintentional consequences of this policy for 
operational resources in relation to IP&C.23  One matter was an increase in the 
number of internal corners created by multiple single rooms that needed thorough 
cleaning. The second relates to an increased number of water outlets (sinks, drains, 
shower heads, toilets etc.) requiring cleaning, and in some cases reduced use 
leading to manual monitoring and periodic activation by staff to prevent water 
stagnation. This additional burden constitutes an increased risk unless the necessary 
resource is incorporated into the day to day operational requirement, as discussed in 
Chapter 7 and elsewhere. 
 
 

                                            
22 Review Evidence: A25964367 
23 Witness Statement: A28153165 and A27920684 
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Ventilation System and Air Quality 
 
4.5.16. In general, hospital wards and single rooms are recommended to have six 
ACH to maintain acceptable levels of air dilution (SHTM 03-01; HTM 03-01). The 
‘general’ single rooms in the adult hospital were designed only to achieve 2.5 ACH. 
IP&C staff did not expect this level of air change; it is well below the recommended 
level, even though it was accepted by the project team.  
 
4.5.17. The project team did not share the decision with all IP&C staff. Later requests 
from IP&C staff to confirm if the ventilation system complied with ‘national standards’ 
were answered with confirmation they complied with the ‘specification’. 24 This 
indicates there was confusion about what information should be shared in the 
interests of IP&C. 
 
4.5.18. The Design and Build (D&B) contractor did not provide evidence to the 
Review and it was not possible to trace any technical members of their supply chain. 
However, the Review identified the following, in relation to the ventilation design of 
general single rooms: 
 

 No reference to six ACH within the Employers Requirements from NHS 
GG&C (only references to SHTM 03-01 and HTM 03-01); 

 Inclusion of ‘chilled beams’ for heating purposes; 

 NHS GG&C were keen to meet ‘BREEAM Excellent’ status for the hospital 
and included £250,000 in the contract sum for the D&B contractor regarding 
achievement of the “energy consumption targets”.25 

 
4.5.19. This would indicate that the 2.5 ACH for general single rooms was accepted 
by NHS GG&C even though it is well below the recommended figure of 6 ACH.  The 
specification of chilled beams and the pursuit of ‘BREEAM Excellent’ status for the 
hospital has relevance and provides one probable explanation for the decision. 
 
4.5.20. BREEAM is a benchmarking method, developed to measure how sustainable 
a building is (as described in 2.3.24). One of the criteria used for a building’s 
BREEAM score is energy use as this has a direct impact on CO2 emissions. NHS 
GG&C was pursuing the UK-wide Government policy of an ‘excellent’ rating (a score 
greater than 70%) which is the second highest rating and is considered ‘best 
practice’ for non-domestic buildings.  To achieve this, those involved in hospital 
projects need to scrutinise (amongst other things) the proposed energy consumption 
during design. 
 
4.5.21. Chilled beams provide a low energy solution for thermal comfort, for either 
cooling (with cold water) or heating (with hot water) air as it passes over specially 
designed fins.  
 
 
 

                                            
24 Witness Statement: A27920684 
25 Review Evidence: A28612207 
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4.5.22. The type specified for the QEUH are ‘active’ for heating purposes, which 
means they utilise hot water and mechanically transfer heat to the room’s air supply 
as it passes over the fins. These generally operate at low airflow rates as increasing 
output requires more energy and would defeat the purpose of specifying them. This 
allows lower ACH levels for thermal comfort and improves energy efficiency.   
 
4.5.23. The Review was provided with information on the design process (the 
Mechanical and Electrical Clarification Log) regarding the chilled beams. 26 This 
indicated that a figure was used for air supply volumes of ‘eight litres per second per 
person’. This figure coincides exactly with the prescribed minimum found in the 
Building Standards technical handbook for non-domestic buildings (Section 3: 
Environment) for occupiable rooms.  
 
4.5.24. Assuming a patient and up to four others occupy a room, this equates to 40 
litres per second per room, which is approximately 2.5 ACH. The Review heard that 
the project team viewed six ACH as a ‘Recommendation’ (the title of SHTM 03-01 
Appendix 1 is ‘Recommended air-change rates’) – not a mandatory standard – 
whereas the minimum, per Scottish Building Standards, has been estimated as 2.5 
ACH, which reduces energy consumption. 27 
 
4.5.25. It is therefore probable that air flow in general single rooms has been 
designed as 2.5 ACH to assist the building in achieving a ‘BREEAM Excellent’ rating. 
The question of whether this impacts on infection risk does not have a satisfactory 
answer as there is a lack of definitive empirical evidence. The general principle is 
that infection risk increases as ACH reduces, which is true in shared rooms. Studies 
indicate that two ACH is a vital threshold for human health, which also relates to 
build up of CO2 (9) (10). Therefore, this design decision is unproven for a single 
room configuration, has increased infection risk in general rooms with shared 
occupancy or staff in close attendance, and is very close to the vital threshold of two 
ACH. The combined disadvantage of not being able to open windows in these rooms 
means that the margin in the event of mechanical failure, even a minor reduction in 
performance (which is common), is slim. 
 
Ventilation System and Air Quality – Specialist Rooms 
 
4.5.26. The design of the ventilation system also had implications for several 
specialist wards. These were as follows: 
 

 Isolation rooms (adult hospital); 

 Haemato-oncology ward (adult hospital 4B); 

 Haemato-oncology ward (children’s hospital 2A). 
 
 
 
 
 

                                            
26 Witness Statement: A28153165 
27 Witness Statement: A28153165; and A27996988 
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4.5.27. The main purpose of an isolation room is to prevent the spread of airborne 
diseases, by either preventing contaminated air leaving the room to infect others 
(source isolation), or preventing unfiltered air entering the room to infect the isolated 
patient (protective isolation). This is usually managed through careful design of the 
room and its ventilation equipment. The room needs to be well sealed so air can only 
move in and out of the room through controlled means, usually via HEPA filters. 
 
4.5.28. At the time of the QEUH design phase, such rooms could be designed with a 
Positively Pressurised Ventilated Lobby (PPVL), which creates a secondary entrance 
between the room and the corridor to prevent air entering or leaving the main room. 
The importance of controlling the air pressure in these rooms is such that they need 
monitoring equipment and alarms to alert staff of any sudden changes or failures. 
Later chapters discuss some major drawbacks with the PPVL design for specific 
types of patient.  
 
4.5.29. Various reports viewed by the Review identified a number of deviations from 
the original brief regarding isolation rooms, as follows: 
 

1. Isolation suite extract vents terminate behind louvres on façade and formed 
turrets above plant room;  

2. Safe change filter housings installed internally to the building;  
3. Non-standard extract ventilation between bedrooms and en-suites;  
4. No low level air transfer grilles within the en-suite doors;  
5. Excessive access hatches in ductwork;  
6. No gas tight shut off damper or spectacle plate on extract systems prior to 

extract fans;  
7. No audio and visual alarms outside entrances to gowning lobbies;  
8. No common alarm panel at nurse station;  
9. Supply and extract plant and duct access hatches not identified as a 

biohazard;  
10. Supply and extract plant and duct access hatches not identified with the 

rooms they serve; 
11. Lobby dial pressure gauges inappropriate for monitoring the requisite 

pressure differential.  
 
4.5.30. Most of these non-compliances impact on infection risk. For example, items 
one to six directly impact on the ability of the ventilation system to adequately control 
the quality and movement of air, and items seven to eleven relate to monitoring and 
management of any failures of the system that can lead to harm from contaminated 
or unfiltered air. 
 
4.5.31. In the absence of evidence from the D&B contractor, it remains to be 
determined if these were omitted from the final design or are the result of installation 
errors. However, if they were the result of client design changes or D&B contractor 
design failings, then they may have been missed during the prescribed design 
review processes. 
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4.5.32. The haemato-oncology ward in the adult hospital (4B) required ‘protective 
isolation’ to prevent unfiltered air entering the room (as described earlier). This is 
because patients in these rooms tend to be immunocompromised or in a neutropenic 
state making them vulnerable to infection. 
 
4.5.33. The Clinical Output Specification (COS) from NHS GG&C specifically 
identified this ward to include immunocompromised patients and stated side rooms 
for neutropenic patients to have positive pressure differential and HEPA filtration, 
citing HTM 03-01, although the Room Data Sheet (RDS) stated 40 l/s.  This guide 
states 10 air changes per hour and a positive pressure differential of +10 Pascals for 
neutropenic patients. 
  
4.5.34. The COS stated that the ward in general should be sealed with positive 
pressure to the rest of the hospital and supply air >90%, preferably by HEPA. 
 
4.5.35. The design did not achieve the required air pressure differentials or air 
change rates. HFS and Health Protection Scotland (HPS) reports state that the 
ventilation system for ward 4B failed to achieve the following: 
 

1. The requisite positive air pressure differential in patient rooms, relative to 
adjacent space;  

2. The requisite air change rate in patient rooms;  
3. The requisite positive air pressure differential between the general ward and 

the remainder of the hospital; 
4. The requisite classification of HEPA filtration of air. 

 
4.5.36. The Review received confirmation from respondents that Ward 4B only 
achieved 6 ACH (and not the recommended 10 ACH).  
 
4.5.37. There was a lack of information on the ventilation design with regard to air 
pressure differential (both from room to corridor and corridor to remainder of the 
hospital) to prevent unfiltered air entering the patient area. However project 
documentation (PMI 424 & 471) and an independent report by HPS show only +7 
Pascals between room and corridor and +2-3 Pascals between corridor and 
remainder of the hospital. These are below recommended levels and the closer the 
differential gets to zero, the greater the risk of air flowing in the wrong direction, 
especially if pressure stabilisers have not been installed to regulate and maintain the 
pressure differential. No evidence of such equipment was found in the drawings and 
documentation reviewed. 
 
4.5.38. The design configuration for HEPA filtration was for the corridor to receive air 
from the bedroom which would be HEPA filtered. However there were ancillary 
rooms where non-HEPA filtered air was being supplied. This, combined with 
installation issues (discussed in the next chapter) had the potential to produce air 
quality problems; subsequent actions post contract have remedied some of these 
(discussed in Chapter 7). 
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4.5.39. The haemato-oncology ward in the children’s hospital (2A) had to 
accommodate severely immunocompromised hematopoietic stem-cell 
transplantation (HSCT) patients. Like the adult Ward 4, this required ‘protective 
isolation’ with positive pressure relevant to adjacent spaces, to prevent ingress of 
unfiltered air, along with a highly filtered (HEPA) air supply. But, compared to the 
adult Ward (4A), there was far less detail around the specification of the ventilation at 
design stage. 
 
4.5.40. There was an organisational split between the adult hospital and the 
children’s hospital, each with their own Project Managers and respective teams. 
Consequently, there were slightly different approaches from each client team, 
evident in the level of information provided for their respective haemato-oncology 
rooms. The children’s Clinical Output Specification was less comprehensive 
compared to the adult hospital.  
 
4.5.41. The reason for this difference is not clear. However, some further confusion 
can be attributed to a lack of guidance covering severely immunocompromised 
patients. The guidance relied on for the specification was ‘SHPN 04 – Supplement 1 
Isolation Facilities in Acute Settings’ (2008). This guidance explicitly excludes 
“infectious disease units or on wards where severely immuno-compromised patients 
are nursed” (11). The exclusion notice goes on to say “Guidance for these facilities 
will follow in a further Supplement to SHPN 04”. No further supplement was ever 
produced. 
 
4.5.42. Other relevant guidance (at the time) includes SHFN 30: Version 3 (January 
2007) which recommends PPVL as a means of providing either source (negative 
pressure) ventilation for infectious patients, or protective (positive pressure) 
ventilation for immunocompromised patients. SHPN 54 (2002) recommends a 
balanced supply and extract ventilation to each room and lobby. HTM 03-01: 
Specialised ventilation for healthcare premises Part A: Design and validation (2007) 
provides guidance on design for immunocompromised patients, consisting of a 
positive pressure supply-only ventilation system, with criteria for a neutropenic 
patient ward as a positive pressure differential of +10 Pascals, 10 ACH and H12 
filtration. 
 
4.5.43. HPS (in collaboration with HFS) subsequently provided guidance to remedy 
the situation in 2018 based on HTM 03-01 criteria (discussed in Chapter 7), but the 
lack of consensus at the design stage should have resulted in a request for 
information and further discussion to resolve the matter. Since the D&B contractor 
has not provided evidence to the Review, it is not possible to ascertain if this was 
done. The resulting PPVL design was deemed by HPS to be not suitable for their 
purpose, given the exclusion in SHPN 04 – Supplement 1, and not fully compliant 
with other NHS design guidance. Remedial works in this respect are discussed in 
Chapter 7. 
 
 
 
 
 
 



62 | P a g e  
 

Water Supply 
 
4.5.44. NHS GG&C required two water supplies for the QEUH (one from Govan 
Road and one from Hardgate Road) to allow for resilience, changeover and 
maintenance. Each supply was designed to serve both hospital buildings 
independently, feeding into two raw storage tanks of 100,000 litres each. The 
installed feed leads to the filtration plant that removes any dirt, debris and organisms 
to 0.2 micron (water-borne pathogens would be caught in this size of filter – 
Legionella, Pseudomonas and Cupriavidus microbes are generally in excess of 0.3 
micron). 
 
4.5.45. The main HFS guidance for water supply is SHTM 04-01 Water safety for 
healthcare premises. This guidance is published in several parts covering various 
aspects from design through to operation and use. Part A of this SHTM covers 
design, installation and testing.  
 
4.5.46. The first version of this guidance was published in 2011; after completion of 
the Employers Requirements and midway through the design phase. Nonetheless, 
the D&B contractor was aware of the consultation draft and had committed to work to 
this specification. The contractor also made reference to the (then) superseded 
SHTM 2027 and the earlier English HTM 04-01, which creates confusion as to which 
guidance they followed. 
 
4.5.47. Whilst IP&C and Estates and Facilities engagement was present regarding 
initial specifications and designs, Estates and Facilities teams felt that there were 
times when their views had been dismissed even with five of them involved in the 
project.28   However, the Review assumes that NHS GG&C relied mainly on their 
external consultants and the D&B contractor for advice on the appropriate design 
solution.  The Review heard that individuals from the Estates and Facilities teams 
with engineering backgrounds, who were consulted on, amongst other things, 
decisions about the water system, had little influence over these decisions.29 
 
4.5.48. The design of the water supply included an additional 25% capacity in the 
distribution pipe work, pump systems, mains and risers, as well as a 10% spare 
capacity in the cold water storage when nil spare capacity was required. A 
retrospective review of the design by HFS noted that over sizing water pipe 
distribution systems may lead to stagnation in parts of the water system (larger 
diameter pipe work will have less velocity than smaller pipe work).  
 
4.5.49. HSE guidance on the precautions to control Legionella in water systems, 
includes “ensuring water cannot stagnate anywhere in the system by regular 
movement of water in all sections of the systems and by keeping pipe lengths as 
short as possible, and/or removing redundant pipework and dead-legs” (HSG 274 
Part 2 2014). Similar guidance is given in SHTM 04-01. 
 
 
 

                                            
28 Review Evidence: A27920684 
29 Witness Statement: A27920684 
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4.5.50. Another key aspect of the domestic water supply was the prevention of 
bacteria build up through the usual thermal control method. Both Scottish (SHTM 04-
01) and earlier English (HTM 04-01) guidance recommends cold water to be no 
more than 20oC and hot water in the system to be no lower than 55oC, which is also 
consistent with HSE Regulations. The hot water feeding both hospital buildings was 
designed for 60oC flow and 55oC return.  
 
4.5.51. This was designed to be heated in calorifiers via plate heat exchangers with 
Medium Temperature Hot Water (MTHW) from the Energy Centre. However, there 
were significant problems and delays with the design and build of the Combined 
Heat and Power (CHP) plant in the Energy Centre (January 2016).  
 
4.5.52. Temperatures as low as 530C have been recorded and a review by HPS in 
2018 found that “high levels of gram negative bacteria and fungus in the water 
system may indicate that temperature control required has not always been 
achieved”. 30 
 
4.5.53. Notwithstanding potential problems of the primary plant, a water distribution 
system the size and complexity of the QEUH would have benefited from specifying a 
secondary system for controlling build-up of biofilm and bacteria. 31 HSG 274 part 2 
(The control of legionella bacteria in hot and cold water systems), states that in large 
systems, where a long period of time from filling to occupation cannot be avoided, 
continuous dosing with an appropriate concentration of biocide as soon as the 
system is wetted, combined with regular flushing at all outlets can control the 
accumulation of biofilm more effectively than flushing and temperature control alone. 
 
4.5.54. While other disinfection methods could be used, maintaining 1–3 mg/l of 
chlorine dioxide is generally effective. However dosing at such high levels may 
reduce the life of the system pipe work and components. 
 
4.5.55. This initial high level disinfection should not be confused with ongoing dosing 
at lower levels in operational systems where the water is intended for human 
consumption. The Review heard that one of the NHS GG&C engineers 
recommended a chlorine dioxide system but the project team did not consider it in 
their design (although no written evidence could be found). A chlorine dioxide system 
is now in use at the QEUH (as discussed in later chapters). 32 
 
4.5.56. In addition, the expansion vessels associated with the calorifiers are not of 
the flow-through type as recommended in the HSE guidance document HSG 274 
part 2 (The control of legionella bacteria in hot and cold water systems). The devices 
used can introduce a potential problem of microbial colonisation as plant room 
temperatures generally exceed that of the incoming water and the internal lining of 
the diaphragm is made of a material which has been shown to increase the risk of 
organism growth.33 
 

                                            
30 Review Document: A26441192 
31 Witness Statement: A28153165 
32 Witness Statement: A27920684; and A28153165 
33 Review Document: A26435388 
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4.5.57. These deviations from standard practice uncovered in the water system 
design are significant enough to consider them to have a detrimental influence on 
infection risk at the QEUH. 
 
Budgets, Client Changes and Value Engineering 
 
4.5.58. There has been no evidence to suggest that the budget for the design 
(CAPEX) of the QEUH was inadequate. However, the change from PPP to traditional 
capital funding resulted in the abandonment of the 25 year concession period, which 
is normally associated with PFI/PPP as part of the overall contract (as discussed 
earlier).  
 
4.5.59. The Review heard that consequences of this change included an increased 
resource requirement from existing Estates and Facilities teams to reflect work they 
would now undertake, which was underestimated. 34 
 
4.5.60. Any budget associated with the concession period for PFI/PPP includes 
repayment of the capital cost, therefore it would appear more expensive. However, 
going from thinking maintenance and facilities would be ‘outsourced’ to bringing it in-
house would have still had an impact on the maintenance budget which may have 
been underestimated. Problems related to this change, subsequent to handover and 
transfer of service are discussed later. But several witnesses interviewed by the 
Review highlighted the impact on the design phase in terms of input of Estates and 
Facilities staff for planning and specification decisions subsequent to this change. 
Although they were involved, the impact of the change on their increased role seems 
to not have been fully appreciated. 
 
4.5.61. Although there were a number of the NHS GG&C Estates and Facilities team 
involved in the Client’s project team, they are recorded as having no influence with 
regard to the design of the mechanical and electrical services or any input into the 
practicality of maintaining these services.35   One of the impacts of this has already 
been discussed regarding the chloride dioxide dosing. Others, include Value 
Engineering decisions e.g. the specification for floor tiles in the adult hospital main 
atrium were changed to thinner tiles that subsequently cracked and failed. Whole life 
costs and flexibility for change of use seems rarely to have been considered for the 
service life of the hospital. 
 
4.5.62. Whilst value engineering is a widely accepted method of ensuring the client 
receives value for money, it can have the opposite effect if the relevant parties and 
expertise do not review for potential impact the consequences of changes before the 
contractor takes the decision. 
 
 
 
 
 
 

                                            
34 Witness Statement: A27920684; and A28153165 
35 Review Evidence: A26435172 
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4.5.63. Other significant changes from the original client brief included adult Bone 
Marrow Transplant (BMT) and Infectious Disease (ID) services in the QEUH, neither 
of which the original design incorporated. The details of these changes are 
discussed in Chapter 5. However, they illustrate the impact in relation to the design 
in Figure 4.2 on the MacLeamy Curve i.e. the later the change, the more it will cost 
and (more importantly for this Review) the more difficult it becomes to change the 
functional capabilities of the building.  
 
4.5.64. In this respect, the system for ventilation and air quality (as discussed earlier 
in relation to Ward 4B) was already installed at the time of the decision to change the 
BMT service location, and the subsequent design arrangement could only be 
considered a “sub-optimal solution”, as described by a witness interviewed by the 
Review.36  Therefore, the net effect for BMT patients (already a high risk patient 
group) was a further increase in risk.  
 
4.5.65. The ID service change was even later in the project timeline.  This decision 
did not feature on the design or project team’s problem list as it was such a late 
change. 
 
4.5.66. Consequently, there was an overreliance on the PPVL design to provide 
functionality similar to a negative pressure room. This proved to be an error as 
discussed later. In both these cases it was felt that, despite these compromises and 
the associated risks, there were significant clinical gains in locating these services 
and their patients within the QEUH building. This is considered in more detail in 
Chapter 3. 
 
Taps and Basins 
 
4.5.67. The design of wash hand basins, showers and taps in the QEUH hospitals 
were in line with the Scottish Health Technical Memorandum (SHTM 04-01) in place 
at the point of specification of the sanitary ware. This included the installation of taps 
with flow regulators (mainly the Horne Engineering ‘Optitherm’ range).  
 
4.5.68. HFS and HPS were involved in the decision making process as was the NHS 
GG&C Infection Control Team. SHTM 04-01 states: 
 
“.....the type of tap should be carefully selected to minimise the formation of aerosols. 
The water flow profile must be compatible with the shape of the wash hand basin. 
Rosettes, flow straighteners and aerators have been found to be heavily colonised 
with biofilm but their removal can create turbulent flow at increased pressure 
resulting in splashing of surrounding surfaces and flooring. Current advice is that 
they should be removed but this should be subject to risk assessment.” 
 
 
 
 
 

                                            
36 Witness Statement: A28153165 
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4.5.69. The Horne tap design included a plastic flow straightener which is essentially 
a flow regulator and conditioner to reduce splashing. However, the device also 
retains water through surface tension, which can lead to colonisation. SHTM 04-01 
was revised in 2015 and no longer supports the use of flow regulators in clinical 
wash hand basins as a previously published outbreak report identifies problems with 
biofilm formation in flow regulators. 37 This update was issued after handover of the 
QEUH and the Review discusses its impact in later chapters. 
 
4.5.70. The tap manufacturer confirmed with NHS GG&C that chemical disinfection 
of the Horne taps was permissible using “correct processes and concentration of 
product”38. However, their shipping documents all state that use of “harmful 
chemicals” will invalidate the warranty, which seems to include hydrogen peroxide, 
silver peroxide, peracetic acid and all derivatives of this type of product. The main 
recommended method was thermal disinfection. 39 The type of tap specified is 
therefore limited in terms of cleaning and maintenance for IP&C purposes.  
 
4.5.71. SHTM 04-01 recommends that taps be specified to allow Point Of Use (POU) 
filters to be attached, if needed e.g. high risk areas. The tap manufacturer confirmed 
that the design was compatible. However subsequent use of the taps fitted with POU 
resulted in the exit point of the water from the taps being closer to the wash hand 
basin and as a result caused more splash which can lead to disruption of any drain 
biofilm as well as potential environmental contamination. 
 
4.5.72. HPS has noted that the specification of multiple hand wash basins, 
throughout single rooms and their ancillary spaces, has resulted in infrequent use of 
some. This, coupled with increased use of alcohol based hand rubs, means basins 
may be unused, placing additional pressure on staff to undertake regular flushing 
regimes. Therefore, whilst in line with NHS design guidance, the specification of 
multiple basins may have had unintentional consequences for IP&C, which may not 
be limited to the QEUH. 
 
4.5.73. These design and specification issues around taps and basins were 
considered acceptable and in line with NHS design guidance at the time. The 
example of the taps illustrates an important point about constant change in 
knowledge and lessons from experience of IP&C risks with the built environment 
elsewhere that drives change and has practical impact on building projects in 
progress. So whilst the Review discusses problems and ideal solutions with the 
benefit of hindsight, most of the decisions on taps at the design stage would have 
been in line with guidance and considered normal practice at the time. We discuss 
other issues around installation and commissioning in the following chapters. 

 
 
 
 
 
 
 

                                            
37 Review Document: A26435172 
38 Review Document: A26435388 
39 Review Document: A26435388 
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4.6. Summary Findings 
 
4.6.1. The change in funding model from Public Private Partnership (PPP) to a 
capital model, albeit one which sought to retain the benefits of PPP in the Employer’s 
Requirements, impacted on the project. Management of Estates and Facilities issues 
were not the responsibility of NHS GG&C as the client under the PPP model, but 
they were under the capital model. That change was not adequately incorporated 
into the revised project plan when the model changed. 
 
4.6.2. There have been unintended consequences of the policy of 100% single 
rooms; these include the risk of water stagnation associated with low frequency of 
use of the high number of taps and sinks, and increased staffing requirements for 
clinical care, cleaning and flushing. These issues require a clear and sustained 
management plan; otherwise they could pose an increased risk of HAI. Nonetheless, 
there is no evidence in our Review of a causal link with infections in QEUH. 
 
4.6.3. Neither NHS GG&C nor the contractors fully anticipated (or took account of) a 
number of changes in NHS Design Guidance and Safety Notices which applied to 
the QEUH project and arose during its lifetime. Some of these were remediable, for 
instance, taps; whilst others would subsequently prove challenging – e.g. the energy 
requirements for a critical care environment pose significant challenges for achieving 
‘BREEAM Excellent’. 
 
4.6.4. NHS GG&C didn’t make full use of the expertise available within its workforce. 
There was a pattern of individuals with experience offering assistance being 
declined; specifically, those relating to clinical environments for high risk patients and 
chlorine dioxide dosing of the water system, although it is acknowledged that GG&C 
did consult widely on these matters. Consequently appropriate expertise did not 
influence decisions (with hindsight) about design of the water system, the ventilation 
system and air quality. This had consequences especially for vulnerable, immuno-
suppressed patients. 
 
4.6.5. The decision to specify sealed windows, to control the air environment of the 
hospital (and keep out foul odours), meant all fresh air had to be mechanically 
ventilated. The mechanical ventilation system does not achieve the number of air 
changes per hour specified in guidance (although some rooms have been upgraded 
per discussion in Chapter 7) and windows do not open to boost air flow. 
 
4.6.6. The energy target within BREEAM appears to have been a significant 
influence in the decision to specify sealed windows, chilled beams, and minimise 
overall capacity for the mechanical ventilation system. However achieving the high 
rate of air changes recommended for critical areas requires plant which consumes 
greater energy (discussed in Chapter 7). In turn, the balance shifted toward 
achieving the ‘BREEAM Excellence’ target instead of air change rates that met NHS 
guidance standards. 
 
4.6.7. We endorse the finding of the Quesada CFD Report that there is no evidence 
to support the hypothesis that there is a causal link between the helipad and air 
contaminated with pigeon droppings being forced into the hospital ventilation system. 
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4.6.8. There was – and still is – uncertainty between built environment professions 
and clinicians as to whether NHS design standards relating to air changes and 
pressure differentials, are mandatory or recommended guidance (despite HFS 
stating it is merely guidance).  This has resulted in BREEAM taking precedence over 
these standards. The net effect is that the margin of safety in terms of hospital air 
quality impacting on routine infection prevention is likely to be slim. Regular 
monitoring and rapid problem solving is vital. 
 
4.6.9. Late changes to room requirements, for adult Bone Marrow Transplant and 
Infectious Disease, resulted in sub-optimal ventilation systems for these patient 
groups. Air changes are below recommended levels, positive pressure levels in 
isolation rooms for immuno-compromised patients, and negative pressure for 
infectious disease patients, were not adequate when the hospital opened. Fixing 
these problems has meant service disruption for patients and staff, and additional 
costs. 
 
4.6.10. The large and complex water system relied purely on temperature control to 
prevent build-up of biofilm and bacteria. From the outset of planning secondary 
measures, such as chlorine dioxide (now retrofitted), should be a serious 
consideration for large complex water systems such as that in the QEUH, to ensure 
water quality at all times. 
 
4.6.11. The design of the hot and cold water systems has negatively impacted water 
quality. The water distribution system was over-sized, which is known to encourage 
water stagnation. And significant problems with the Combined Heat and Power 
(CHP) plant have resulted in hot water temperatures below recommended levels for 
bacterial growth. 
 
4.6.12. There was an expectation that Health Facilities Scotland and its UK 
counterparts would publish the supplement to SHPN04 about detailed design of 
isolation rooms and associated areas for people with profound immuno-suppression; 
the lack of this document introduced significant uncertainty to the Project design. 
 
4.6.13. The portfolio of Health Technical Guidance for construction and vital systems 
does not fully cross-refer with other policy driven elements, such as BREEAM 
compliance. 
 
4.7. Recommendations  
 
4.7.1. The implications of major funding changes need to be clear in relation to whole 
life costs and whole life risks, as the operational phase of a building’s life is where 
such issues have the greatest impact.  
 
4.7.2. The expertise available to the project team must accurately reflect the 
requirements of the contractual and funding models. 
 
4.7.3. The impact and benefits of single rooms should be reviewed so that future 
design and management of facilities take full account of this policy in the light of 
experience at the QEUH. 
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4.7.4. NHS Boards should set up a specific working group for projects of long 
duration (more than three years) to advise changes or new guidance affecting IP&C 
and other key risks. This could be a function of the IP&C team or other dedicated 
resource, during major projects. 
 
4.7.5. When considering specialist built environment expertise, NHS Boards should 
make diligent enquiries regarding in-house and national NHS agencies, in addition to 
external consultants, and ensure they are involved throughout the project. Decisions 
around water and ventilation systems in particular, when accommodating patients 
vulnerable to infection, can greatly benefit from those who have experience in such 
matters, and who understand the impact of design and contractor variations on 
infection risks. 
 
4.7.6. When considering high-level options, design teams should consider fully the 
implications for built environment choices on IP&C, seeking specialist expertise 
early, and link satisfactory IP&C sign-off to release of funds (e.g. NHSScotland 
Design Assessment Process (NDAP). The new National Centre for Reducing Risk in 
the Healthcare Built Environment could provide or signpost to such expertise.  
 
4.7.7. NHS building specialists and design teams preparing and reviewing guidance 
on BREEAM for certain specialist acute treatments should recognise the energy 
requirement that supports patient care and adjust goals for BREEAM accordingly. 
 
4.7.8. The new National Centre for Reducing Risk in the Healthcare Built 
Environment should investigate and produce definitive guidance on the status and 
hierarchy of NHS Design guidance for IP&C and the built environment. Specifically, 
what is guidance and what should be mandatory. 
 
4.7.9. Governance arrangements for change management, especially major changes 
during projects need to include input from those with knowledge and understanding 
of the built environment impact on IP&C. 
 
4.7.10. NHS buildings guidance should make explicit reference to the need for 
secondary controls (beyond usual thermal control) for large and complex water 
distribution systems. 
 
4.7.11. Advice and quality assurance on design issues that impact on infection risks 
– not just the water system but ventilation and others covered in Design Guidance 
SHFN 30 – should be stronger than it has been. The Design & Build form of contract 
should, in future, allow more robust design advice to clients. 
 
4.7.12. NHS England and the new National Centre for Reducing Risk in the 
Healthcare Built Environment, with other UK national agencies with the remit, should 
produce the supplement for people with profound immuno-suppression, missing from 
Design Guidance SHPN 04. 
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4.7.13. NHS England and the new National Centre for Reducing Risk in the 
Healthcare Built Environment, with other UK national agencies with the remit, should 
agree and deliver a programme of guidance that reflects modern construction 
knowledge of good practice, and redress recent lack of investment in the Design 
Guidance HTM portfolio and associated publications. 
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5.1. Introduction 
 
5.1.1. This chapter reviews the construction phase of the Queen Elizabeth University 
Hospital (QEUH)  project, describing events and relating them to guidance, 
standards of workmanship and project management at the time. The accounts 
presented are based on documents from NHS Greater Glasgow and Clyde (NHS 
GG&C), NHS guidance and standards, third party reports and information drawn 
from formal interviews. 
 
5.1.2. The construction phase of large projects tends to overlap the design phase, 
especially Design and Build (D&B) projects. Therefore, there is usually design 
development running concurrently with construction work.  
 
5.1.3. This is a legitimate approach which saves time compared to the traditional way 
of completing the design first, then building it. However, this overlap is dependent on 
decision-making and design information flowing uninterrupted, or construction work 
can be affected. This issue is also true for late changes to the design, as mentioned 
in the previous chapter. 
 
5.2. The Key Issues 
 
5.2.1. The key building issues related to the construction phase were as follows: 

 Water supply and quality;  

 Ventilation and air quality; 

 Impact of changes during the build; 

 D&B Contractor arrangements for coordination and quality control; 

 NEC Supervisor role in quality assurance. 

 
5.3. Background and Context 
 
5.3.1. The D&B contractor was employed from December 2009 to develop the 
design to Full Business Case (FBC), which was approved in October 2010. The 
client, NHS GG&C, then instructed the D&B contractor in December of the same 
year to start the design and build of the Adult Hospital, Royal Hospital for Children, 
and Energy Centre. 
 
5.3.2. During this stage of preparation for the construction works, NHS GG&C 
appointed a Supervisor under the New Engineering Contract (NEC3) to undertake a 
review of the design and monitor that the works were installed and commissioned in 
line with the contract. 
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5.4. Related Guidance and Standards 
 
5.4.1. Figure 5.1 shows the high-level processes of a typical construction project for 
the construction phase of healthcare buildings. This is the remainder of the Table 
shown in Figure 4.1 in Chapter 4, based on the original from SHFN 30 (1). The final 
column of Figure 5.1 highlights any infection prevention and control (IP&C) issues for 
NHS teams to consider. Note that for ‘construction’ the column is blank, indicating 
that as far as NHS clients are concerned, the contractor should be installing what 
has been agreed in the design. However, guidance recommends that infection 
control personnel inspect the construction site frequently to make sure the workers 
are following the correct guidance (1).  
 
5.4.2. Meeting this recommendation would require IP&C practitioners to have 
particular and specific levels of knowledge and understanding of construction 
processes and their impact on IP&C.  
 

 
Table 5.1 Construction Phase Processes  

Source: (1) Page 38 

5.4.3. Installation of the water system should be in accordance with the Water 
Regulations Advisory Scheme (WRAS) regarding fittings and materials. Statutory 
Acts and Regulations also apply to water systems, including those covering control 
of Legionella risks (HSG 274 & L8), Scottish Water Byelaws (2014), as well as 
specific NHS Guidance documents already mentioned in Chapter 4. 
 
5.4.4. Good practice for workmanship when installing building services, including 
water, heating and ventilation, is generally provided by organisations such as the 
Chartered Institute of Building Services Engineers (CIBSE) and the Building Services 
Research and Information Association (BSRIA).  
 
5.4.5. Such guidance includes recommendations, such as protecting incomplete 
ducts and pipes to prevent contamination. Although guidance from these 
organisations is not mandatory, it is considered standard industry practice and in 
several cases reflects statutory guidance.  
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5.5. Findings 
 
Water Supply 
 
5.5.1. According to various reports on the water system, the following installation 
defects were found: 

a) The use of mild steel pipework;  
b) The use of copper pipework;  
c) The use of flexi-pipes;  
d) The use of pipework from manufacturers not included in the operation and 

maintenance (O&M) Manuals and not relevantly approved;  
e) Leaving pipework open during installation work (making it vulnerable to 

contamination);  
f) Pipework and fittings corrosion;  
g) Corrosion of domestic water meters. 

 
5.5.2. The Review found instances of the wrong type of steel being used for pipes, 
as well as wrong diameter pipes (314mm when 316mm was specified). We are 
aware of ongoing investigations regarding the suitability of these materials against 
WRAS approved guidance, but the presence of premature corrosion reported in 
relation to some fittings would indicate a possible problem with the suitability of the 
material for the function for which it has been installed. 
 
5.5.3. Flexible hoses (or flexi-pipes) are commonly found in domestic plumbing 
installations as a quick and easy way to connect between different pipes, equipment 
and changes of height, especially when there is potential for movement e.g. vibration 
from pumps. However, their use is not recommended for pipes carrying potable 
water in healthcare settings because of their propensity to promote bacterial 
colonisation. Health Facilities Scotland (HFS) found evidence of installation of flexi-
hoses in “potential contravention to Safety Action Notice SAN (SC)09/03” (2009).  
 
5.5.4. This Safety Action Notice (SAN) relates to use of rubber-lined flexi-hoses for 
potable water installations, where Legionella bacteria and other potentially harmful 
micro-organisms can colonise. HFS stated the contractor had advised them that the 
flexi-hoses were WRAS approved, but it cites concerns raised by an independent 
contractor and the Authorising Engineer, which questions this. In any case, it was 
previously agreed that no flexi-hoses would be used in the build. 
 
5.5.5. HFS notes in its report (March 2019) multiple examples of Supervisor reports 
identifying pipes with open ends prior to, or at intervals during, installation, providing 
opportunities for water and debris to enter. These examples included the hot, cold, 
heating, and chilled water pipework, with the Supervisor stating on several occasions 
that the contractor should be made aware of “ingress of moisture and subsequent 
corrosion that may develop”. In other cases these included pipes wide enough to 
allow small creatures to enter.40 
 
 

                                            
40 Witness statement: A28153165 
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5.5.6. HFS note in their report (March 2019) that SHTM 04-01 Part E (applicable at 
the time of installation) states, “Any pipes delivered unprotected or with open ends 
should be rejected”. This is in relation to the risk of moisture and debris ingress, 
which is equally applicable to partially installed pipework. In addition the specification 
made it clear that pipework should be protected by caps to protect against dirt, 
creatures, frost and other inadvertent damage or consequences. 
 
5.5.7. HFS identified the cold water pipes as being crimp-jointed using a proprietary 
tool. According to Supervisor inspection reports uncovered by HFS, there were 
failures of crimped joints at various points in the hospital, with the Supervisor asking 
the D&B contractor to confirm if it proposed to carry out a percentage quality 
inspection of the crimped joints to identify if it was operative error. There is no full 
account of the extent to which this occurred or the cause of the failures, but this 
would partially explain water leaks and subsequent corrosion problems, as most of 
this work is now enclosed within the building. 
 
5.5.8. There were reports of high levels of dust during and immediately after the 
construction works, and concerns for patient safety were minuted in Infection Control 
Committee meetings regarding the same. During the construction of the main 
hospitals, some older buildings were simultaneously demolished. Dust, dirt and 
potential pathogens from demolished health buildings can present infection risks (1).  
 
5.5.9. There is no physical or recorded evidence of high dust levels during the 
construction phase. However, as discussed earlier, there were numerous examples 
of ‘open pipes’ on record during construction, and water samples from 2018 
recorded high levels of fungi across all areas sampled including the main water 
tanks. This does not mean the two are linked, but the water system should have 
been sealed on completion of the installation, indicating contamination probably 
occurred before then. 
 
5.5.10. These installation issues collectively represent potential threats to the 
integrity of the water system and would pose an increased risk to infection unless 
there are active steps to address these issues. 
 
Ventilation and Air Quality 
 
5.5.11. All ventilation plant and installations should be provided and installed in 
accordance with the design specification and drawings. This also means that only 
approved items, such as filters, sealants and other components should be used. 
However, it is also common for the D&B contractor to make variations to the design, 
with approval from the client. 
 
5.5.12. The general single rooms should have been designed to receive 6 Air 
Changes per Hour (ACH) per SHTM 03-01, but this specification agreed as 2.5 ACH 
(as discussed in Chapter 4). Evidence shows that the installation to general single 
rooms achieved the 2.5 ACH, which is what the client (NHS GG&C) representatives 
and the D&B contractor agreed at the time. 
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5.5.13. As stated in Chapter 4, it has not been possible to ascertain if the list of 
defects and missing items in single isolation rooms has been the result of design 
changes or non-compliances during construction. In addition, the Review heard41 
that IP&C teams highlighted the requirement for solid ceilings in isolation rooms, as 
opposed to the typical suspended frame with tile inserts that were installed. 
 
5.5.14. This preferred approach, recommended in SHFN 30 (2007), is 
“homogeneous plastered surface with flush-mounted recessed lights, ventilation 
grilles and other ceiling fixtures, where possible”. The guidance goes on to say that 
“Removable ceiling tiles in a grid layout are not advised for isolation rooms” for the 
reasons given in Chapter 4. 
 
5.5.15. The haemato-oncology ward in the adult hospital had a design for ventilation 
air changes and pressure differential below recommended levels, as described in 
Chapter 4. When the project moved into the build phase, client changes were made 
that compounded these problems.  
 
5.5.16. Construction of the adult hospital began in early 2011. In June of 2013, NHS 
GG&C issued a change order to enable the Haemato-oncology ward (Ward 4B) to 
accommodate Bone Marrow Transplant (BMT) from the Beatson Oncology Centre. 
 
5.5.17. Work on the fit out of this area was subsequently halted whilst the client 
requested design details using the previously prescribed design review process. A 
follow-up change order advises the need for a number of negatively pressured 
rooms included in the refurbished area e.g. the room where nurses prepared 
injectable drugs such as Pentamidine.  
 
5.5.18. At the time there was no available UK guidance on the specification for BMT 
units and therefore the rooms were designed to standards set out in SHPN 04-01 
and draft SHTM 03-01. This approach suffered from the same deficiency that we 
discuss in Chapter 4 i.e. the further supplement for SHPN 04-01 (concerning rooms 
where severely immunocompromised patients are nursed) was never published.  
 
5.5.19. The isolation rooms had sealed external windows, no chilled beams, an air 
system supplying 6 ACH, high efficiency particulate air (HEPA) filtration, positive 
pressure of a small gradient (3-4 Pa) to the corridor, and in turn a very slight positive 
pressure from corridor to the rest of the hospital of 1.5-2.5 Pa.  
 
5.5.20. As far as the contractor was concerned, they were working to the correct 
design. But the key issue that appeared to affect the operation of the air system and 
subsequent air quality was that the ceiling was not sealed. This allowed leakage into 
the ceiling void, so air with particles is able to move from this void into the room via 
loose fitting tiles or through the doorway when open due to a drop in room pressure. 
42 As mentioned previously, NHS guidance for similar rooms recommends an airtight 
solid ceiling construction (SHFN 30: Para 9.117). 
 
 

                                            
41 Witness Statement: A27969615; and A27867258 
42 Review Evidence: A26346066 



77 | P a g e  
 

5.5.21. Correspondence around the time of the decision about the BMT Unit 
changes highlights the problems illustrated in the MacLeamy Curve (Figure 4.2, 
Chapter 4) on the difficulty in affecting functional capabilities. Correspondence 
viewed by the Review43 described the Air Handling Unit (AHU) feeding Ward 4 as 
being at full capacity to achieve 6 ACH; therefore it would need to be upgraded to 
achieve 10 ACH, including major strip out and reinstatement of all associated plant. 
 
5.5.22. Further upgrades were undertaken, post-handover, which are discussed in 
Chapter 7. However, the ‘Pentamidine’ room seemed to be installed with negative 
pressure as per the design with no further problems.44  This was the only room 
identified as installed with negative pressure to the corridor.  
 
5.5.23. Throughout the adult and children’s hospital there were rooms indicated in 
the Employers Requirements as requiring negative pressure to prevent infectious 
diseases spreading. However, the client was convinced by the contractor’s proposals 
that the positive pressure ventilated lobby (PPVL) design would achieve the same 
outcome by acting as a buffer between the room and the corridor, thereby preventing 
air moving in or out. This was not the case as the design (as built) allowed pressure 
changes when doors to and from the lobby rooms were opened, thereby allowing 
any air from a highly infectious patient to leave the room. Remedial actions to this 
problem are discussed in Chapter 7.   
 
5.5.24. The children’s haemato-oncology ward utilised a PPVL which is now 
considered unsuitable (as of January 2018) for immunocompromised patients. 45 
However, this was the design that the contractor built with the knowledge of those 
responsible at NHS GG&C, even though there was no specific guidance at the time. 
 
5.5.25. Reports containing arguments for and against the design and construction of 
this ward have been withheld from the Review for legal reasons. However, witness 
statements to the Review identified problems such as “abnormal ductwork 
connections” and use of ‘thermal wheel’, a device that increases energy efficiency 
but risks cross contamination from extract air to intake air ducts, as well as air 
leaking from voids via gaps in sink waste pipes through walls, and via permeable 
suspended ceilings. 
 
5.5.26. Use of thermal wheels is permissible under NHS guidance for general wards, 
but not where vulnerable patients are treated. The Supervisor raised the issue of 
problems with future change of use where thermal wheels were specified. Therefore 
it would seem that, between design and installation, the use of these rooms should 
have triggered removal of the thermal wheel, but this was not the outcome46. 
Omission of HEPA filters have also been noted in Ward 2A rooms where they would 
have been expected. These factors all have an impact on air pressures and air 
quality. 
 
 

                                            
43 Review Evidence: A26346066 
44 Review Evidence: A26346066 
45 Review Document: A27939191 
46 Review Evidence: A28525853 
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5.5.27. Since the D&B contractor declined to be interviewed formally and suitable 
representatives from the Supervisor organisation could not be traced, this has 
prevented the collection of confirmatory evidence regarding quality control and 
assurance during the build from the D&B contractor’s perspective.  
 
5.5.28. Documentary evidence (already discussed) regarding pipes left open, use of 
incorrect materials, omission of HEPA filters, and poor workmanship around wall 
penetrations indicate gaps in quality control. Although these are easily rectified, 
some have had a detrimental impact on infection risk. The open pipes in particular 
were repeatedly mentioned in Supervisor reports. 
 
5.6. Summary Findings  
 
5.6.1. Without the benefit of explanations from the D&B contractor and their supply 
chain, the gathering of evidence which would give the Review the complete picture 
was materially restricted. The overall lack of project documentation was of concern 
and, while it may very well exist, much of it was not available to the Review team, or 
previous investigators. This problem was exacerbated by the contractor not 
participating in the Review. 
 
5.6.2. There is a lack of documentation evidencing a robust approach to confirming 
and recording standards of finish in sealed areas such as behind walls and above 
ceilings prior to closure. Existing technology should have allowed this to be recorded. 
 
5.6.3. There were non-compliances with the domestic water supply including open 
ended pipes during installation allowing debris to enter the system and corrosion on 
pipework; and stainless steel pipework in the basement water tank that was not to 
WRAS (Water Regulations Advisory Scheme) standard. These non-compliances 
allow contamination to occur and increase the risk of subsequent infection.  
 
5.6.4. In general, ventilation systems were installed with air change levels that did 
not adequately take into account the risk of air-borne infection (in terms of air 
changes and pressure). IP&C teams could have alerted senior management if they 
had been involved in site inspections per SHFN 30 (see paragraph 5.6), assuming 
they had the requisite knowledge and understanding of such ‘built environment’ 
factors. 
 
5.6.5. Ventilation systems to standard isolation rooms have been installed with 
numerous non-compliances. However, it is not possible, without forensic analysis, to 
determine if these were agreed design changes. All could have been rectified if 
spotted. 
 
5.6.6. The D&B contractor did not query and resolve confusing/contradicting 
Employer’s Requirements, which resulted in the system not attaining adequate 
positive pressure requirements. 
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5.7. Recommendations  
 
5.7.1. There should be greater use of digital technologies to create, log and store 
project documentation. This would allow relevant information to be shared with 
project partners. It would also facilitate governance, and review of project activities 
and decisions. 
 
5.7.2. There should be a reliable system of retaining major project records, with 
greater use of digital technologies to record images and other documents, as 
evidence of critical ‘hold points’ for future checking. 
 
5.7.3. During the process of construction, tasks that do not comply with the 
specification, that the on-site Supervisor identifies, must be closed out and should 
act as a trigger to challenge the contractor if there are repeated errors. 
 
5.7.4. Suitably qualified individuals from the IP&C team, with knowledge and 
understanding of the built environment, or someone representing the interests of the 
IP&C team (either from the NHS Board or the proposed National Centre for 
Reducing Risk in the Healthcare Built Environment) should have sight of IP&C-
critical works for comment and have the opportunity to raise any concerns 
throughout the life of a project.  
 
5.7.5. All contractors (including sub-contractors) need to understand the implications 
of (what might seem inconsequential) deviations from prescribed standards for 
healthcare projects before undertaking such works. Ensuring this should be a vital 
part of the site management. 
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6.1. Introduction 
 
6.1.1. This chapter reviews the commissioning phase of the Queen Elizabeth 
University Hospital (QEUH)  project, relating the events that occurred to guidance 
and standards that applied at the time. These include various aspects of testing, 
validating and issuing of documentation for plant and installed equipment that make 
up the various building services systems. This account is based on documents from 
NHS Greater Glasgow and Clyde (NHS GG&C), NHS guidance and standards, third 
party reports, and information drawn from formal interviews. 
 
6.1.2. The commissioning process usually consists of running the building services 
systems installed within a building for the first time and performing various tests and 
checks to ensure that they operate correctly. The building services of most interest to 
the Review were those specifically for water and ventilation. Likewise, the 
arrangements for implementing and checking these processes were also of interest. 
 
6.2. The Key Issues 
 
6.2.1. The key building issues related to the commissioning phase were as follows: 
 

 The role of NHS GG&C; 

 The role of the Supervisor (under the NEC3 Contract); 

 The role of the Design and Build (D&B) contractor 

 Commissioning documentation; 

 Commissioning of the water system; 

 Commissioning of the ventilation system. 
 
6.3. Background and Context 
 
6.3.1. Under the original Public Private Partnership (PPP) agreement, the Lead 
Consultant was to oversee the commissioning of building services as part of their 
contract. As discussed in Chapter 4 this changed to a traditionally-funded capital 
project, with subsequent change from a Joint Contracts Tribunal (JCT) contract, to a 
New Engineering Contract (NEC3) at the time This change resulted in a new Lead 
Consultant and the appointment of a ‘Supervisor’, in accordance with the terms and 
conditions of the HFS Consultants framework in place at the time, and in line with 
NEC3 standard appointments, to act independently of the Project Manager. 
 
6.3.2. On the QEUH project, the Supervisor was required to: monitor the (D&B) 
contractor’s activities, test the building services and report direct to the client; 
identify, record and advise the client of any outstanding defects; and issue a final 
Defects Certificate along with assurance of correction of any outstanding defects 
after 24 months of issuing the Completion Certificate. 
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6.3.3. The D&B contractor had the responsibility to manage all technical 
commissioning via an Independent Commissioning Engineer, along with its specialist 
sub-contractors. In addition, the commissioning phase required other third parties to 
either witness or take part in the commissioning process. This included input from 
‘Authorising Engineers’ (public sector positions usually held by experienced 
engineers, covering safety aspects of various disciplines, including water, as part of 
the operation of health-sector buildings) and witnessing by the Supervisor.  
 
6.3.4. However, a Project Management Instruction (PMI) was issued by NHS GG&C 
in July 2013 to allow the D&B contractor to undertake the Independent 
Commissioning Engineer role directly.47  The implications of this change are 
discussed later in this chapter. 
 
6.4. Related Guidance and Standards 
 
6.4.1. General guidance on commissioning activities can be found in the Scottish 
Health Facilities Note (SHFN 30) Version 3 (2007) which was applicable at the time. 
This guidance recommends a phased approach to commissioning, with a strong 
emphasis on controlling the systems post testing to prevent contamination and 
ensuring cleanliness until handover.  
 
6.4.2. According to SHFN 30, the Infection Prevention and Control (IP&C) team 
should visit the site as often as possible to familiarise themselves with the layout of 
the various departments (once the building works are at a stage when site visits are 
practicable). This is to enable them to detect any unidentified problems or ones 
caused by design changes.  
 
6.4.3. The commissioning stage is usually when appropriate staff training should be 
carried out for example operation of building services, and maintenance of plant and 
equipment. Training and familiarisation of clinicians usually happens in a later 
commissioning phase, as described below.  
 
6.4.4. The Scottish Capital Investment Manual (SCIM) provides further guidance on 
the commissioning process for health-sector projects. This requires a 
Commissioning Master Plan to be created as part of Outline Business Case (OBC) 
and developed at Full Business Case (FBC). As the Master Plan is developed it 
should split the commissioning brief into ‘Technical Commissioning’ (TC) and 
‘Operational Commissioning’ (OC).  
 
6.4.5. TC should involve appropriate technical teams and be aligned with relevant 
technical standards, project designs, specifications and derogation lists. OC should 
include operational teams, e.g. IP&C teams, who should agree operational 
requirements, undertake site visits and attend required training.  
 
6.4.6. The SCIM provides detailed guidance, templates and example checklists for 
the commissioning process, including roles and responsibilities for a dedicated 
Commissioning Manager and working groups, commissioning teams etc. 
 

                                            
47 Witness Statement: A27996988; and A28153165 
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6.4.7. Technical guidance is provided in the relevant SHTMs (03 series for 
ventilation, 04 for water) and by industry bodies, such as the Chartered Institute of 
Building Services Engineers (CIBSE) Commissioning Code ‘A’: ‘Air Distribution’ and 
Commissioning Code ‘W’: ‘Water distribution’. 
 
6.4.8. Provision of documentation is an important part of the commissioning process. 
The two main repositories of critical information for healthcare building projects are 
the Operation and Maintenance (O&M) manuals and the Health and Safety File (a 
Statutory requirement under the Construction (Design and Management) 
Regulations 2007 – amended 2015. These two files are invariably merged together, 
but between them they should contain documentation such as commissioning 
certificates, operation manuals, including information on appropriate cleaning, 
maintenance, any decontamination procedures as well as issues related to 
decommissioning. 
 
6.5. Findings 
 
The Role of NHS GG&C 
 
6.5.1. The OBC for the QEUH made some passing references to commissioning in 
relation to IP&C, in that the expected benefits (“improved HAI rates” and “improved 
space”) of single-room facilities would be monitored through the commissioning 
process.  
 
6.5.2. The FBC provided more detail in a draft commissioning plan, indicating the 
hospitals would be ‘Technically Ready’ (i.e. Technical Commissioning) by 31 
January 2015, with ‘Hospital Commissioning’ (Operational Commissioning) 
scheduled to take place 1 February 2015 – 20 July 2015 (23 weeks, two days). The 
end-date was in effect the planned entry date for patients. This end-date for 
Operational Commissioning also coincided with the planned start of demolition works 
to existing buildings. Therefore, Operational Commissioning would take place whilst 
demolition works were progressing close by. 
 
6.5.3. According to the FBC, 6,000 rooms throughout the QEUH campus needed to 
be commissioned. However, the document deals almost exclusively with Operational 
Commissioning, such as installation of fixtures and fittings and migration of services. 
There was some mention of Technical Commissioning, scheduled to take place 
towards the end of the construction phase, which would be developed as part of the 
Employers Requirements at a later date.  
 
6.5.4. The FBC stated that members of the Estates and Facilities teams would 
integrate, alongside the Supervisor team, into the construction phase, involved in 
testing, commissioning and handover, as well as interfacing with manufacturers and 
participating in awareness training. 
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6.5.5. Two Estates and Facilities team members were assigned to assist with 
coordination of commissioning activities. However, the Review heard that Estates 
and Facilities teams did not participate as fully as expected in the various 
commissioning activities (despite five of them being directly involved in the project).48 
 
6.5.6. The Employers Requirements contained more information on the Technical 
Commissioning. They required the Supervisor to witness commissioning activities 
and undertake testing of building services installed by the contractor. As mentioned 
previously, the contractor was to appoint an Independent Commissioning Engineer 
to manage and collate all test results, certificates and related documentation for the 
Supervisor. This would have provided assurance that testing and commissioning 
was taking place in accordance with prescribed methods as well as aiding 
coordination of an extensive amount of documentation for future reference. 
 
6.5.7. As mentioned earlier, NHS GG&C issued an instruction handing all duties of 
the Independent Commissioning Engineer to the D&B contractor. The reason given 
for this decision was that the D&B contractor already possessed the knowledge and 
understanding of the building systems and could therefore undertake the role more 
efficiently than a third party.  However, this approach relies on a great deal of trust in 
the D&B contractor to have their own ‘independent commissioning engineer’ 
undertake testing at appropriate times, and take any corrective action – no matter 
what impact that may have on the works schedule or any implications necessary to 
remedy them. 
 
6.5.8. In theory, the D&B contractor would incur potential reputational damage if they 
failed adequately to discharge this role, which may be considered enough incentive 
to do so. Senior members of the project team interviewed by the Review had no 
problem with this arrangement.49 However, as it has transpired, the issues described 
throughout this Review would question this course of action. Further, as the Review 
discusses later, we have been told that commissioning documentation has been 
extremely difficult to find which means there has been a dearth of information to 
prove certain commissioning activities had in fact been completed or, if they were, 
whether they had met the design criteria and expected standards. Similar issues 
have been found in other reviews, such as the Edinburgh Schools (1). 
 
The Role of the Supervisor 
 
6.5.9. The Supervisor (under NEC3) had a specific contractual role in relation to 
commissioning, as described earlier, reporting to the Project Director. There were 
concerns around a drop in the provision of resources by the Supervisor during 
commissioning works.50 
 
 
 
 
 

                                            
48 Witness Statement: A27920684 
49 Witness Statement: A27796503; and A27871832 
50 Witness Statement: A27871832 
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6.5.10. This concern was reflected in minutes of Supervisor meetings in late 2014 as 
mechanical and electrical (M&E) testing activities began to increase. Whilst this role 
is predominantly concerned with site workmanship and commissioning (similar to a 
Clerk of Works), some clients utilise the Supervisor for an enhanced role to provide 
independent advice on the design and specification. This was the case on the QEUH 
project, but documents the Review examined indicated the fees agreed 
underestimated the full remit of the Supervisor.  
 
6.5.11. If a consultant cannot complete their works within the agreed budget they 
generally carry that risk and need either to request additional sums or try to meet 
their contractual obligations with reduced resources if they want to remain within 
budget.  
 
6.5.12. The fees and resource schedule for Supervisor services of the QEUH were 
capped (and subject to the terms and conditions of the HFS Consultant Framework 
in place at the time), with only NHS GG&C approval for any additional resources and 
there was no evidence of a request for additional budget.  Unfortunately the 
Supervisor organisation has been subject to various mergers and organisational 
restructuring in recent years, resulting in problems identifying individuals who could 
provide information and their interpretation to the Review. Therefore, only 
information provided by others has been available.  
 
6.5.13. Based on the documents available, the fees agreed appeared low for the 
scale and complexity of the services required for the project. The Supervisor 
organisation was required to monitor and audit the contractor’s commissioning 
activities but the lack of commissioning evidence, as mentioned previously, prevents 
further investigation to assess to what extent they compensated for the absence of 
the Independent Commissioning Engineer. 
 
The Role of the D&B Contractor 
 
6.5.14. According to project documentation seen by the Review, the D&B contractor 
managed all aspects of testing and commissioning and the Supervisor witnessed 
these. Minutes of meetings identified numerous occasions where the contractor 
cancelled or rearranged testing (that the Supervisor was expected to attend), which 
is not uncommon but would have impacted on Supervisor resourcing.  
 
6.5.15. There were also occasions of the D&B contractor undertaking testing that the 
Supervisor was not aware of. Towards the end of 2014, minutes of meetings mention 
an increasing number of M&E test failures (but there was insufficient detail to 
determine if these were specific to ventilation and/or water) and concerns that the 
commissioning period (which followed the testing) was becoming too tight. These 
issues would not have been overly concerning as long as they were addressed, but 
there was not enough documentation to confirm this. 
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6.5.16. There is a record of around 4,000 defects and incomplete works at handover. 
Given that the combined hospitals had 6,000 rooms, this seems on the face of it, a 
low number per room.  However, Estates and Facilities staff reported around 300 
workers from the D&B contractor, removal contractors and GG&C contractors on site 
post-handover. This gives some indication of the amount of activity which created 
operational problems for NHS GG&C staff, who were undergoing staff familiarisation 
tours at the time.51 52  
 
6.5.17. Another source of frustration for Estates and Facilities staff, was the feeling 
that certain remedial works were not considered as such by senior management, but 
rather as maintenance tasks. This meant additional work for operational staff to 
address building failures arising post-handover. This problem can arise when a 
specification is agreed to by the client but subsequently fails. 
 
6.5.18. The documentation of this period is insufficient to ascertain if these snagging 
and remedial works were carried out in accordance with SHFN 30 e.g. protecting 
clean finished areas from dust and contamination.  
 
6.5.19. We heard that some tasks were absorbed on to the maintenance work 
schedules. Whilst in-house maintenance staff would be expected to know and follow 
the guidelines in SHFN 30, there were reports of the D&B contractor staff carrying 
dirt and mud into the hospital during this time. 
 
Commissioning Documentation  
 
6.5.20. Under the terms of the contract, all technical testing and commissioning were 
to be made part of the O&M manuals, in both hard copy and digital format, uploaded 
to an online system; known as ‘ZUTEC’. However, the Review has not seen hard 
copy O&M manuals and the ZUTEC system is missing a large proportion of testing 
and commissioning documentation. Supervisor meeting minutes contain multiple 
references, stating missing information in the ZUTEC system throughout the 
construction phase. 53  This was the D&B contractor’s responsibility.  
 
6.5.21. A review by Health Facilities Scotland (HFS) into the water system indicates 
that many of these concerns were not addressed. Regarding basement water 
services: “only one calibration certificate is presented in ZUTEC, which is surprising 
given the physical size of the installation”, and regarding taps: “the data in ZUTEC is 
at best difficult to reference and is incomplete as NHS GG&C has had to ask the 
contractor for some of the results not contained within ZUTEC.” 54 
 
6.5.22. In addition, the HFS report lists the following files on ZUTEC as “empty”: 
 

 Building description; 

 Public and Local Authority Consents; 

 Quality Assurance/Quality Control; 

 Schedule of Guarantees and Warranties; 

                                            
51 Witness Statement: A28153165; and A27920684  
52 Review Evidence: A28046651 
53 Review Evidence: A28528038 
54 Review Evidence: A26435388 
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 Residual Hazards; 

 Statutory Requirements; 

 Employers Requirements; 

 Principals of Design; 

 Compliance Documentation; 

 Third Party Approvals. 
 
6.5.23. These are just some examples of many instances of missing documentation 
in the ZUTEC system. Estates and Facilities staff have conveyed frustration at trying 
to retrieve information and interpret information that has been found. 
 
6.5.24. Virtually all testing and commissioning information in relation to the various 
problems investigated by the Review are missing. Overall, there is a lack of 
confidence in the ZUTEC system, which should have provided critical information to 
demonstrate that appropriate testing and commissioning had taken place, and to 
what extent it had passed or failed. Without this documentation, the Review can only 
rely on information uncovered and documented post occupancy and in retrospective 
reports such as those by HFS. It is also worth noting that an Independent 
Commissioning Engineer would have had the responsibility for coordinating and 
collating this documentation. 
 
Commissioning of the Water System 
 
6.5.25. As part of the commissioning process, the D&B contractor used a water 
treatment disinfection product known as ‘Sanosil Super 25’ which includes silver and 
hydrogen peroxide.55 56 This product complies with the relevant water supply and 
quality regulations and is recommended by HSE (HSG 274). 
 
6.5.26. The D&B contractor sought advice from the manufacturer of the Mains 
Filtration plant on the concentration of Sanosil to use for disinfection of the water 
system. This was agreed as 150 parts per million (ppm). However, guidance from 
the manufacturer of the Sanosil quotes 500 ppm for general use in smooth pipe 
surfaces made of PVC or metal, and 1,000 ppm for a ‘shock disinfection’ of pipelines 
and tanks (if tests show bacteria are present).57 
 
6.5.27. Even higher concentrations are recommended, of 6% where there is a high 
degree of contamination, and 10% to combat mould (mycelium), bacteria, yeasts and 
fungi. These concentrations also come with prescribed ‘contact times’ (how long it 
should remain in the system). 
 
6.5.28. Records identified by HFS show the Sanosil was in the water system for one 
hour when the prescribed contact time was six to 12 hours. Further, the two main 
suppliers of taps for the hospital both state that hydrogen peroxide damages their 
products and its use invalidates the warranty. These are fundamental checks the 
D&B contractor should have either made or ensured their sub-contractors made. 
 

                                            
55 Witness Statement: A28153165 
56 Review Evidence: A26435388 
57 Review Evidence: A26435388 
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6.5.29. HFS also note in their report “the main 0.2 micron protection filters were not 
in place at the time the Sanosil was used, which may have caused micro-organisms 
to enter the system”. 
 
6.5.30. Evidence from sterilisation tests of the water system in one of the plant 
rooms showed Total Viable Counts (TVC) of 10 and above, which is a test fail, as 
well as the presence of E.coli, a potential pathogen which is indicative of faecal 
contamination (although not necessarily human faeces). HFS provided evidence of 
repeated fails from samples taken at various water outlets during December 2014, 
stating that some were re-tested but failed again and there was no record of these 
being resolved at this time in the project timeline. 
 
6.5.31. There was confusion as to which taps the tests relate to due to different (or 
missing) reference systems in the ZUTEC system, which is a problem in itself as 
discussed previously. More worryingly, there was no evidence of the E.coli finding 
being escalated to the NHS GG&C project team, IP&C team or others. The D&B 
contractor is the only party who could answer as to why this was the case.  
 
6.5.32. The timeframe between sterilisation and commissioning to handover to the 
client was referred to as the ‘water management’. 58 The risk of water stagnation 
increases the longer it goes unused. 
  
6.5.33. In such cases, (i.e. where buildings are not to be fully occupied immediately) 
HSE guidance recommends not commissioning the cold water tanks and piping until 
closer to occupation, when there would be demand for the water by occupants. 
However, discussion with manufacturers is needed to ascertain whether components 
need to be filled or can be left empty (HSG 274). If the system needs to remain wet 
for a prolonged period of time, HSE recommends regular dosing (noting chlorine 
dioxide as highly effective) in addition to flushing. 
 
6.5.34. The contractor provided NHS GG&C with documentation stating their 
planned method for water management was flushing water through tap outlets 
regularly. When flushing, HSE recommend undertaking this weekly, as well as 
monitoring to keep cold water temperatures below 200C, and maintain required 
levels of any chemical treatments e.g. chlorine. 
 
6.5.35. Unfortunately, due to a lack of evidence in the ZUTEC system it is impossible 
to ascertain what flushing regime took place or whether the additional activities 
recommended by HSE were undertaken. 
 
6.5.36. In late April 2015, a Legionella consultant (DMA Canyon Ltd) undertook a 
water risk assessment. This identified a number of risks associated with the water 
system at handover. This included the following: 
 

 A significant drop in calorifier temperatures (linked to failure of the heating 
system) resulting in hot water temperatures of 40-450C; 
 

                                            
58 Review Evidence: A26435388 
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 Dialysis, endoscopy wash, pressurisation units, steam humidifier units and 
MRI chiller cooling are all low usage but connected to the bulk water system, 
allowing potentially stagnant water to work back into domestic water supply 
unless backflow protection is installed; 

 Cold water dump valves not triggering above 200C, allowing warm water (that 
should be cold) to flow to outlets; 

 Installation of a reverse return circuit has resulted in longer dead-legs than 
SHTM 04-01 advises; 

 Installation of flexi-hoses which present a risk of bacterial growth (as 
discussed in previous chapters); 

 Steam humidifiers not yet commissioned and presenting a dead-leg problem 
without installation of backflow protection; 

 A lack of management structure, including lines of communication and control 
of contractor activities (mostly remedial) during operational commissioning. 

 
6.5.37. Most of these failures identified in the water risk assessment are potentially 
significant for IP&C. Prompt action did not follow on several of these findings, a 
matter that we address in the next chapter. 
 
6.5.38. In addition to the DMA report findings, the Supervisor noted discoloured 
water in the domestic cold water supply a number of times during site inspections; 
they found debris in water tanks, indicating poor site practices.  
 
6.5.39. HFS attempted to investigate anecdotal accounts of high dust levels during 
the latter stages of the construction works, possibly attributed to the adjacent 
demolition works. This was relevant due to the known risk of fungal spores (including 
aspergillus) that can be released during demolition of old healthcare buildings. But 
the results were inconclusive.  
 
Commissioning of the Ventilation System 
 
6.5.40. As with other areas of the Review, there was a dearth of commissioning 
documentation for the ventilation systems. The Supervisor had recorded pressure 
and flow testing of ventilation systems throughout the project. However, the 
Supervisor’s role was limited to checking compliance with the works information; 
therefore the reductions in air changes and pressure differential levels approved by 
NHS GG&C would have been the Supervisor’s benchmark. 
 
6.5.41. Documentation of air flow test failures were in the Supervisor’s meeting 
minutes. Some were subsequently re-tested and passed. However, there were 
others with no record of re-testing. We cannot resolve these issues without input 
from the D&B contractor. 
 
6.5.42. During the run up to handover, there are minutes from the Board Infection 
Control Committee (BICC) meetings where repeated requests were made for 
assurances around the suitability of PPVL isolation rooms for patients with Middle 
East respiratory syndrome (MERS), Tuberculosis (TB) and multi-drug-resistant 
tuberculosis (MDR TB), all of which are highly contagious. PPVL rooms were 
considered acceptable by the Project Board, but subsequently replaced due to 
concerns around their limitations during operation, as discussed in Chapter 7.  
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6.6. Summary Findings 
 
6.6.1. The decision, taken in 2013, to allow the D&B contractor to engage their own 
Independent Commissioning Engineer (ICE) was responsible, in part at least, for the 
high number of problems identified at handover.  The majority of issues related to 
incompletion rather than defects and the ICE would have had independent 
responsibility to ensure appropriate tests were completed in a timely manner, 
including any re-testing for failures, and collation of certificates and documentation. 
 
6.6.2. There was a lack of time, planning and coordination for the commissioning 
work. The D&B contractor’s approach to filling, purging and disinfecting the water 
system did not follow good practice, and the Supervisor was not aware of the D&B 
contractor’s activities in continuing to undertake testing. 
 
6.6.3. There was a lack of documentation to prove the water and air ventilation 
systems in RHC wards 2A & 2B and QEUH 4B, were compliant with specification. 
This problem was evident across the whole hospital, even after handover when 
commissioning documents, risk assessments and other reports were either not 
available or withheld from those asking to see them. 
 
6.6.4. After opening, systems within the building did not perform to the client’s 
specification because of earlier unresolved problems with the design and build. This 
included mainly the ventilation, water and energy systems. 
 
6.6.5. Estates and Facilities staff were not prepared for the level of problems they 
encountered when the building opened. They were overwhelmed by the new 
workload, combined with dealing with hundreds of contractors undertaking remedial 
works. 
 
6.6.6. There were gaps in the provision of resources by the Supervisor to witness the 
testing and commissioning, linked to a lower than expected fee for the work to be 
done. 
 
6.7. Recommendations 
 
6.7.1. There should always be an Independent Commissioning Engineer, covering at 
least water and ventilation systems, to ensure testing and commissioning is 
undertaken in an appropriate manner and in a timely fashion, and that the contractor 
responsible for commissioning makes available certification and documentation for 
future reference. 
 
6.7.2. Commissioning plans should allow a realistic timeframe for testing and 
commissioning, along with early-warnings to address anticipated problems or non-
compliances. 
 
6.7.3. There should be a transparent approach of presumption of data sharing with 
stakeholders in a way that fully evidences assurances that internal governance and 
external authorities seek. 
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6.7.4. Resources for operational commissioning, and migration of services, should 
be proportionate to the scale of the task, including potential double running of old 
and new hospitals. 
 
6.7.5. Project Boards should place adequate value and invest resource in verification 
and smooth handover, in line with best practice and recent reports on testing, 
commissioning and certification, especially regarding water and ventilation systems; 
this should be considered separately from the requirements for design advice and 
on-site supervisor services with a realistic budget for both. 
 
6.8. References 
 
1. Cole, John. Report of the Independent Inquiry into the Construction of Edinburgh 
Schools. 2017. 
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7.1. Introduction 
 
7.1.1. This chapter reviews the maintenance phase of the QEUH project, describing 
events and outcomes against guidance and standards for operation and 
maintenance of buildings and their services relevant at the time. The accounts 
presented are based on documents from NHS Greater Glasgow and Clyde (NHS 
GG&C), NHS guidance and standards, third party reports, and information drawn 
from formal interviews. 
 
7.1.2. Maintenance work is essential to ensure a building, including its plant and 
equipment continue to operate properly and remain in a good state of repair. To 
ensure that plant and equipment are always operational, a ‘planned preventive 
maintenance’ (PPM) programme should be in place.  
 
7.1.3. To ensure that machinery operates continually, components that wear and 
have a limited lifespan need to be checked and replaced before they cease to 
function, and potentially create, amongst other things, infection risks (e.g. perishable 
gaskets in water pipes). Regular maintenance should ensure that these components 
are always in good working order. 
 
7.1.4. Buildings and their plant and equipment (specifically services for ventilation 
and water) should be designed with maintenance in mind. This chapter considers 
how the design of building services impacted on maintenance activities as well as 
related issues during the period following handover. 
 
7.2. The Key Issues 
 
7.2.1. The key building issues related to the maintenance phase were as follows: 
 

 How the design impacted on maintenance of building services; 

 Post-handover problems and specifically if and how they affected infection 
prevention and control (IP&C); 

 The NHS GG&C maintenance regime; 

 Remedial works carried out during the maintenance phase. 

 
7.3. Background and Context 
 
7.3.1. All maintenance work would have been undertaken by an external contractor 
under the original Public Private Partnership (PPP) contract, as described in 
previous chapters. This service would have lasted 25 years and would have most 
probably involved adoption of NHS GG&C Estates and Facilities staff under the 
Transfer of Undertakings (Protection of Employment) Regulations 2006 (TUPE) 
scheme. The impact of the change from PPP to a traditional funding approach – on 
the design phase – was discussed in Chapter 4; namely the lack of influence of in-
house expertise beyond early consultation on operational matters.  The balance of 
factors and incentives in deciding the type of contract has been discussed in earlier 
chapters; the consequence for maintenance is the focus in this chapter. 
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7.3.2. The Review was informed that life cycle and maintenance issues were 
discussed with Estates an Facilities during the project, however the problems still 
transpired in this regard.   Undertaking a traditional approach to public sector funding 
should not have resulted in the approach of building with the long term future in mind 
being abandoned; indeed Health Facilities Scotland (HFS) publication SHFN 30 
(2007) states “Good design and equipment selection will ensure future maintenance 
is easy and cost effective.”  
 
7.3.3. There was a change of Project Director at NHS GG&C in June 2013, due to 
retirement of the previous Director.  NHS GG&C adopted what seemed to be a 
foresighted strategy by making a proleptic appointment whereby the new Project 
Director became Director of Facilities and Capital Planning on completion of the 
project. 
 
7.3.4. On the face of it, this should have provided continuity between construction 
and maintenance of the building and facilitated a smooth transition. However, such a 
strategy required the individual to have a sound knowledge of both construction 
projects and estate and facilities management (FM) – not only for this building but 
the entire NHS GG&C estate. Again, on the face of it, the Project Director had the 
requisite skills and experience across both disciplines, but almost exclusively in 
higher education FM. The presumption would be that any teething problems would 
be minimal and a suitable PPM programme would be set in place. 
 
7.4. Related Guidance and Standards 
 
7.4.1. The requirement to design buildings with maintenance in mind is a statutory 
one under the Construction (Design and Management) Regulations (2007 at the time 
of the project, amended since in 2015). These Regulations place a legal duty on all 
designers as follows: 
 
“Every designer shall in preparing or modifying a design which may be used in 
construction work in Great Britain avoid foreseeable risks to the health and safety of 
any person… maintaining the permanent fixtures and fittings of a structure” 
 
7.4.2. This duty covers safe access to, amongst other things, plant and equipment 
that needs cleaning, regular inspection, general maintenance or replacement of 
components that wear over time. Therefore, designs of air handling and water 
systems need to be such that there is safe access and easy isolation for 
maintenance.  
 
7.4.3. Examples of good practice include provision of suitably wide access hatches 
and enough space around ducts and components for maintenance workers to move 
around. SHFN 30 (2007) states that “Supply and extract ductwork should be installed 
in such a way that it can be accessed at pre-defined regular intervals and cleaned 
along their full length including all components”.  
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7.4.4. In terms of system isolation for maintenance, particularly in a hospital where 
continuity of service is essential, safe means of closing off sections of systems (air 
and water) for testing and renewing of critical components such as filters is crucial. 
SHFN 30 (2007) makes multiple references to the need for isolation of Heating, 
Ventilation, Air Conditioning (HVAC) systems for maintenance in specific areas. As 
does HTM 04-01 (2006 – applicable at the time) regarding isolation for maintenance 
of water systems against Legionella risks. 
 
7.4.5. In addition to considering maintenance during the design, project planning 
should include putting management systems in place for PPM. According to SHFN 
30 (2007) a planned maintenance system should start at the same time as handover 
or occupancy, together with record-keeping of PPM. 
 
7.4.6. One example, under Regulation 9 of the Control of Substances Hazardous to 
Health Regulations, concerns components of air ventilations systems: all local 
exhaust ventilation plant should be thoroughly examined and tested at least once 
every 14 calendar months. 
 
7.5. Findings 
 
How the Design Impacted on Maintenance of Building Services 
 
7.5.1.  The design of the ventilation and water systems became a source of 
frustration for the Estates and Facilities team in relation to their PPM. For example, 
there was a desire to reduce the service voids during the design to create more 
‘usable’ space. However this alteration has restricted access for maintenance staff to 
inspect areas of ducting, piping and other plant.  
 
7.5.2. It is also impossible to replace certain parts without removing large sections of 
adjacent plant. 59 The “Major Plant and Equipment Replacement Strategy” within the 
digital O&M system known as ‘ZUTEC’ does not include reference to any pipe work 
access strategy. It is therefore unclear how pipe work would be replaced without 
disruption to the operation of the hospital.60  
 
7.5.3. The section in ZUTEC titled “Access and Maintenance Strategies” only deals 
with access to the roof and its maintenance. It does not address the maintenance 
access required for isolating water services behind panels, ceiling voids or plant 
rooms. The HFS report on the water system (2019) states “Following a visit to site 
we raised our concerns that there are some locations where there is insufficient 
space for maintainable, replacement building services and plant as per the 
Employers Requirement Section 5.13 Facilities Management”. 
 
7.5.4. In addition to the lack of ‘maintainability’ in the design, there were issues 
resulting from the installation with respect to maintenance contracts. Several 
components of the building services installation were sub-contracted to European 
contractors. 61 This strategy has rendered it extremely difficult to arrange 
maintenance contracts because no UK provider can service the components. 

                                            
59 Witness Statement: A27920684 
60 Review Evidence: A26435388 
61 Witness Statement: A27920684 
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7.5.5. These examples demonstrate a significant problem for the Estates and 
Facilities team in trying to implement an adequate PPM. This has had an indirect 
impact on their ability to manage infection risks, as areas of the ventilation and water 
systems are inaccessible for inspection and replacing components that are subject to 
wear is difficult. Therefore, there are potential risks such as reduced performance of 
the ventilation system leading to lower air changes, or components perishing and 
interrupting the water system. 
 
7.5.6. The Employer’s Requirements (Section 8.1.3.6) stated that services shall be 
configured to ensure local maintenance and isolation can be carried out in each 
room without the requirement to take other rooms out of use. This is in line with NHS 
and HSE guidance discussed earlier. However, this is not the result onsite; the level 
of isolation is not achievable due to the design of both the ventilation and water 
systems.62 63 
 
7.5.7. The building services for both the adult and children’s hospitals are extremely 
complex and follow unusual distribution patterns. It is normal to have either a 
horizontal or vertical distribution system, but the QEUH is a hybrid of both. This 
means it is very difficult to isolate a single floor, let alone a single ward or room64. 
Routine maintenance, and current projects to remedy known problems, experience 
difficulties in devising a way to flush the water system without closing substantial 
areas of the hospital.  
 
Post-handover Problems 
 
7.5.8. Elsewhere within ZUTEC, the contractor provided comprehensive details of 
plant and equipment PPM routines, general maintenance instructions and fault 
finding instructions.65 This information is an improvement on the commissioning 
documentation, as discussed in the previous chapter. However, Estates and 
Facilities staff still had problems, for instance with a lack of ‘asset tags’ (physical 
labels for individual assets including elements such as water and ventilation plant 
and equipment). 
 
7.5.9. The Health Finance Directorate strongly recommend asset tags during the 
timeframe of the project (Capital Accounting Manual 2007). The FBC stated the 
requirement for an Asset Register and the Employer’s Requirements (Section 
8.1.28) outlined the need for asset tags, covering “all elements of the Electrical, 
Mechanical, Public Health Medical Gases and Specialist systems” to be provided by 
the contractor.66 The contractor eventually provided asset tags in 2017.67  This 
hindered the process of putting a PPM in place due to the scale and complexity of 
the systems. 
 
 
 
 

                                            
62 Review Evidence: A26435388 
63 Witness Statement: A28153165  
64 Witness Statement: A28153165 
65 Review Evidence: A26435388 
66 Review Evidence: A25612185 
67 Witness Statement: A27920684 
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7.5.10. The strategy of retaining the Project Director, post project, as Director of 
Facilities and Capital Planning did not appear to meet expectations.  Witnesses 
interviewed by the Review suggest that, rather than using the transition between 
posts to facilitate continuity, the incumbent chose to compartmentalise the roles and 
associated responsibilities, e.g. any building related problems were viewed not as a 
project issue, but as the responsibility of Estates and Facilities. A major aspect of the 
transition from commissioning to regular ongoing maintenance was how NHS GG&C 
dealt with the results of the Water Risk Assessment (WRA), conducted at handover 
(April 2015) which we discussed in Chapter 6. 
 
7.5.11. The external contractor who undertook the WRA rated the risk as ‘high’ and 
recommended the major concerns identified be dealt with within three months. 
However, the report was received by a senior estates manager who handed it to a 
less senior member of staff to action.68 69 There is no documentation to confirm 
whether or not action resulted in respect of the report. However a follow-up report in 
2017 contained most of the same recommendations which would indicate little or no 
progress since the 2015 report. It should be noted that this was a time of substantial 
activity at the QEUH; there were over 300 construction workers from various 
employers on site when the initial WRA was received dealing with snagging and 
incomplete works (as discussed in Chapter 6). 
 
7.5.12. There was also a lack of clarity over the roles and responsibilities within the 
Estates and Facilities team at that time, which may explain why the report was not 
dealt with for two years. Nonetheless, this constitutes a missed opportunity to 
address significant problems with the water system over that period, during which 
the risk was ‘high’. Fortunately, since new Directors took up posts these issues have 
been, or are in the process of being, addressed. 
 
7.5.13. There were accounts of pigeons nesting above intake vents of the Air 
Handling Units (AHU) and evidence of pigeons in at least one plant room. Animals of 
this type carry micro-organisms on their bodies and in their droppings, which means 
they can be a source of infection (SHFN 30). This was the source of much 
speculation and media coverage since the opening of the QEUH specifically in 
relation to Cryptococcus infection. The Review gives its view on the matter in 
Chapter 8. 
 
7.5.14. Computer simulations of air movement around the helipad (as discussed in 
Chapter 4) discounted this as a root cause or factor that propelled pathogens into the 
ventilation system. Some gaps in the building structure had allowed pigeons to enter; 
however these were closed off very soon afterwards and control measures put in 
place. Early evidence from an NHS GG&C expert working group investigating 
possible sources of the Cryptococcus infection, seen by the Review, suggests that 
the possibility of air from plant rooms, via the AHUs, as being the likely source of 
fungal spores, which were then breathed in by patients, has been reviewed and 
found to be improbable. This is because the locations of bird sightings and infection 
sites are too far apart with too many physical barriers between them to realistically 
link the two.70 

                                            
68 Witness Statement: A27933816 
69 Review Evidence: A28046651 
70 NHS GG&C Board Paper 20/04 
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NHS GG&C Maintenance Regime 
 
7.5.15. As mentioned in the previous section, there was a lack of clarity over roles 
and responsibilities regarding maintenance regimes from 2015 to 2017. This 
included gaps in the governance structure, risk reduction strategy, operational 
arrangements, water testing, and reporting and monitoring requirements in respect of 
the management of water safety.  
 
7.5.16. Two separate independent reports into the water system in 2017 also 
identified gaps in the training and knowledge of the person placed in the role as 
‘Authorised Person’ (AP) for water at NHS GG&C. The AP had received no training 
in relation to standard tasks set out in HSE guidance, such as L8 (Legionnaires' 
disease: the control of Legionella bacteria in water systems), HSG 274 
(Legionnaires' disease Technical Guidance) and SHTM 04-01. Both reports also 
identified gaps in maintenance records, as a consequence of the lack of a fully 
functioning PPM. The appropriate appointment of an AP was not formally done until 
5 June 2018. 
 
7.5.17. Information gathered by the Review suggests that the Estates and Facilities 
function at the QEUH was (until recently) under-resourced.71 During the construction 
project, members of the Estates and Facilities team were asked to estimate the 
resource that would be required to service the new hospitals. This involved 
calculating the resource needed to implement the PPM, statutory undertakings, and 
lifecycle costs.  
 
7.5.18. In the end, the Directorate were simply allocated a head count based on old 
hospital facilities that were being transferred to the QEUH.72  This approach did not 
acknowledge adoption of the single room design, overall floor space, and new 
technologies and procedures that had been developed in the intervening period.73 
More recently, significant investment has been undertaken in this area with the base 
line revenue budgets augmented in the past 2 years. A revised asset management 
system is being implemented which will align resource requirements to asset 
tracking and allow for historical trends to be monitored. 
 
7.5.19. The impact of defects, snagging and incomplete works on the maintenance 
regime was also a subject during witness interviews.74 This could have been 
foreseen, given the number of contractors on the site post-handover, and several 
accounts were given of high levels of dust during this period.75 76  NHS guidance 
states that there is a need to assess the infection risks during construction and how 
construction activity itself may be a mechanism for infection; for example, 
environmental airborne contaminants and infectious agents are closely related to 
water and moisture conditions and figure prominently in construction activity (SHFN 
30). 
 

                                            
71 Witness Statement: A27920684; and A28153165 
72 Witness Statement: A27920684; and A28153165 
73 Witness Statement: A28153165 
74 Witness Statement: A27920684 
75 Review Evidence: A28046651 
76 Witness Statement: A27871832; and A27996988 
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7.5.20. Although the Review does not identify links between post-handover works 
and any HAIs, these works were perceived as uncoordinated, uncontrolled and 
without NHS GG&C management oversight. One set of documents that supports this 
observation is the number of ‘As Built’ drawings that do not match what was 
installed.77 78  All of this constituted additional work for Estates and Facilities staff, 
essentially distracting them from implementing the PPM. 
 
7.5.21. The early stages of PPM for the hospital could have been made easier if the 
contract had made allowance for a collaborative approach to maintenance. The 
Chartered Institute of Building Services Engineers (CIBSE) and the Building Services 
Research and Information Association (BSRIA) have developed an approach known 
as ‘Soft Landings’ whereby the contractor works closely with Estates and Facilities 
teams to develop building services in collaboration. This collaboration continues into 
the early maintenance phase with an ‘aftercare’ service, typically lasting from six 
months to one year.   
 
7.5.22. This approach is being adopted across the UK public sector as a means of 
improving operation of buildings and was first developed in 2009, so could have 
been adopted in a more formal manner than was done. 
 
7.5.23. Evidence gathered by the Review identified a number of occasions when this 
approach was suggested to NHS GG&C by their advisors, but was rejected on cost 
grounds.79 80  The Design and Build contractor provided resources beyond 
commissioning to undertake and coordinate minor snagging and ‘on boarding’ for a 
period of about two years.81  But this is not the same as the Soft Landings approach. 
 
Remedial Works Carried out During the Maintenance Phase 
 
7.5.24. The mechanical ventilation system to Ward 4B of the adult hospital (for Bone 
Marrow Transplant) was upgraded in December 2015. These works included 
reduced air permeability of the rooms by installing metal frame plasterboard ceilings 
(MF ceilings), applying sealant to various areas, and replacement of sealed lighting 
units. This improved pressure differentials between the rooms and corridors, and 
current tests show that, as of the time of publication of this report, between +8 Pa 
and +12 Pa is being achieved. Air changes remain at 6 ACH, when 10 is 
recommended, due to capacity limitations of the AHUs. However, additional 
measures, including upgraded HEPA filtration had been added. The original airlock 
design between the ward and the rest of the hospital has not been installed, but the 
current installation has been accepted as tolerable. 
 
 
 
 
 

                                            
77 Review Evidence: A26435388 
78 Review Evidence: A27920684; and A28153165 
79 Witness Statement: A27920684; and A28153165 
80 Witness Statement: A28308555; and A27871832 
81 Witness Statement: A27871832 
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7.5.25. Fundamental works took place in December 2018 to insert a chlorine dioxide 
plant, sensors and dosing stations in the water system supplying the Royal Hospital 
for Children (RHC); in March 2019, the system was installed by NHS GG&C for the 
whole QEUH complex. The installation of chlorine dioxide dosing to the entire 
hospital’s water supply without interruption of the clinical service over the autumn 
and winter of 2018-19 stands out as an operation of sizeable ambition and without 
precedent – those engineers and managers who carried out the task deserve credit.  
 
7.5.26. At the time of publication, the Review has been informed that there are no 
outstanding items from the previous DMA water risk assessment reports and steps 
have been taken to ensure that ongoing problems with the energy centre no longer 
affect the domestic hot water system, despite having substantial efficiency problems. 
It is remarkable that the hospital achieved the Building Research Establishment 
Environmental Assessment Method (BREEAM) Excellent rating (per the BREEAM 
website), considering the efficacy problems with the energy centre.82 
 
7.5.27. A Health Protection Scotland (HPS) Report issued in January 2018 (Ward 2B 
NHS GG&C SBAR Final HPS/HFS January 2018) determined that the appropriate 
design to provide a protective environment for hematopoietic stem cell 
transplantation (HSCT) patients should be HEPA filtered, positively pressurised 
patient bedrooms with a pressure cascade control regime designed to SHTM 03-01 
Ventilation for healthcare premises Part A – Design and validation (2009).  Work to 
achieve this continues on systems in Wards 2A and 2B of RHC which remain closed 
at the time of writing. 
 
7.5.28. The use of PPVLs as an alternative to negative pressure isolation was 
assessed by HPS and HFS to be unsuitable as discussed in previous chapters. 
Remedial works were undertaken in July 2019 to make two rooms in the adult 
hospital critical care unit negative pressure and several others are either being 
converted or considered for future conversion. At the time of publication, four rooms 
in the adult hospital and three in the children’s hospital have been redesigned as 
negative pressure rooms. 
 
7.5.29. General single rooms still operate with 2.5 ACH instead of the recommended 
6 ACH. However, filters have been installed in rooms where risk assessments by 
IP&C staff warrant it. The current plant capacity does not allow any upgrade without 
significant redesign of the whole system, however in its current state the risk is 
considered tolerable.   
 
7.6. Summary Findings 
 
7.6.1. The building is likely to require long term investment in monitoring and fault 
correction which is in excess of that one might reasonably expect of a new building. 
 
7.6.2. The budget for maintenance did not acknowledge the increased workload 
following adoption of the single room design, the overall floor space, and new 
technologies and procedures that had been developed during the life of the project. 

                                            
82 https://tools.breeam.com/projects/explore/buildings.jsp 

https://tools.breeam.com/projects/explore/buildings.jsp
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7.6.3. The level of isolation for local maintenance is not achievable due to the 
complex design of both the ventilation and water systems. This problem has also 
had consequences for remedial works. 
 
7.6.4. The design of the QEUH ventilation and water systems has resulted in 
restricted access for maintenance staff to inspect areas of ducting, piping and other 
plant. As a result, critical maintenance activities cannot be completed without major 
plant removal. 
 
7.6.5. A lack of clarity over the roles and responsibilities within the Estates and 
Facilities team, combined with overwhelming workloads, due to defects, snagging 
and incomplete works, meant there was a missed opportunity to address the 
significant problems with the water system over a period of around two years, during 
which the risk remained ‘high’. 
 
7.6.6. Of significant importance was the absence of a formally appointed and suitably 
trained Authorised Person for water. 
 
7.6.7. A ‘Soft Landings’ (or similar) approach was recommended to NHS GG&C but 
not adopted on cost grounds. But this approach would have incentivised the 
contractor to consider maintenance issues through their contract. 
 
7.6.8. The risks relating to IP&C have been minimised to a tolerable level by the 
various alterations and mitigating works undertaken to the water and ventilation 
systems. 
 
7.7. Recommendations 
 
7.7.1. NHS GG&C should allocate and sustain resources that reflect the QEUH 
building’s continuing need for maintenance above expected levels. 
 
7.7.2. A re-evaluation is needed of resources specifically to service single rooms, 
taking account of the increased workload, impact of new technologies and 
procedures for Infection Prevention and Control (IP&C), and new guidance issued.  
For future projects, resource based on analysis of the requirement rather than solely 
historical cost should guide decisions on facilities and estates. New buildings contain 
sophisticated systems and require requisite skill in monitoring, problem assessment 
and correction. 
 
7.7.3. Those involved in decision making around the design and specification of 
building services for healthcare buildings need to have (or be able to access) the 
knowledge and understanding to allow them to make sound judgements on how the 
design will facilitate access for maintenance. 
 
7.7.4. HFS should have, as part of the new National Centre for Reducing Risk in the 
Healthcare Built Environment, a gateway function for construction projects; it should 
review the criteria for occupation and, post-operational commissioning, to ensure a 
demonstrable level of PPM undertakings are in place before patients occupy the 
hospital. 
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7.7.5. An Authorised Person for water safety must be trained and competent as per 
HSE guidance (L8) and NHS Boards must have sign off for the appointment. 
 
7.7.6. Detailed and explicit guidance on a 'Soft Landings' approach for healthcare 
should be developed, and this guidance be adopted as mandatory for large-scale 
projects. 
 
7.8. References 
 
1. HFS. Scottish Health Facilities Note 30 Infection Control in the Built Environment: 
Design and Planning Version 3. s.l. : NHS National Services Scotland, 2007. SHFN 
30. 
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Part 1: Design, Build and Commissioning 
 
8.1. Introduction 
 
8.1.1. This chapter reviews the contribution of IP&C advice and services throughout 
the timescale of the QEUH Review’s remit and is structured in seven parts: 
 

 Part 1 – Design, Build and Commissioning to the point of occupancy;    

 Part 2 – Healthcare Associated Infection (HAI) and Incident Management 
Teams ( in the Hospital, within the Maintenance phase of the Review’s Remit; 

 Part 3 – Management and governance of Infection Prevention and Control 
(IP&C) in Queen Elizabeth University Hospital and Royal Hospital for Children 

 Part 4 –Ventilation – investigation of links with incidents of disease; 

 Part 5 – Management and governance of Infection Prevention & Control 
(IP&C) in NHS Greater Glasgow & Clyde (NHS GG&C);  

 Part 6 – Appointment, training and skill set of Infection Control Team (ICT), 
site project team;     

 Part 7 – Health Protection Scotland (HPS). 
 
8.1.2. The accounts presented are based on documents from independent reviews 
and based on documents from other independent reviews and inquiries together with 
papers provided by: 
 

 NHS Greater Glasgow and Clyde (NHS GG&C); 

 Infection Prevention and Control (IP&C) leads; 

 Whistleblowers; 

 Health Protection Scotland (HPS); 

 Health Facilities Scotland (HFS);  

 Healthcare Improvement Scotland (HIS) reports; 

 Peer reviewed publications; 

 NHS guidance and standards; 

 Third party reports; and  

 Information from formal interviews.  
 
We are grateful to external advisers who have commented on our findings. 
 
8.1.3. Every significant infectious disease incident or cluster generates lessons. Over 
the past two decades, well established policies and systems have developed to 
record events as they happen, and infection control leaders are committed to 
learning lessons on completion of incidents. 
 
8.1.4. Most incidents and outbreaks attract public attention and scrutiny; modern 
significant incident management mandates the requirement for public disclosure and 
consequence management. These matters are normally the task of the local NHS 
Board, with suitable assistance from national agencies such as HPS, since April 
2020 integrated within Public Health Scotland. Government also determines the 
instigation of independent review or public inquiries where public concern warrants 
such scrutiny. 
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8.2. The Key Issues 
 
8.2.1. The key issues related to IP&C covered in this part are as follows: 
 

 The recent history of outbreaks, review and inquiry, HAI policy development; 

 Framework of guidance and key documents; 

 Involvement of the IP&C team through the stages of the QEUH project until 
handover of the hospital for operation; 

 Professional roles for IP&C advisers; 

 Handover – from being a construction project to becoming a fully functioning 
hospital. 

 
8.3. Context, Background and Relationship to other Matters 
 
8.3.1. Two outbreaks of infectious disease within the past 20 years took place in 
hospitals in the Greater Glasgow and Clyde area and resulted in the independent 
review that led to the Watt Group report (2002) and the Vale of Leven Hospital 
Inquiry (events of 2007-08, published 2015). (1) 
 
8.3.2. The Watt Group report followed the independent review of an outbreak of 
Salmonella infection. It occurred in the Victoria Infirmary, Glasgow during December 
2001 through to February 2002.  
 
8.3.3. There were three deaths linked with the outbreak. Themes in the findings and 
recommendations included nursing practice and basic hygiene, effectiveness of the 
Outbreak Control Team and the support it received, communications and use of the 
media, and various features of the ageing building, which QEUH in part replaced. 
 

Relevant recommendations with respect to infection and the built environment 
included : 
 
13. That a scientific meeting be organised at which experience and ideas relating 
to the specific infection control challenges of old buildings be shared and that 
following this the Scottish Executive Health Department should issue guidance on 
the upgrading and maintenance of such buildings. 
 
16. (a) That the Scottish Executive Health Department should reinforce the good    
practice contained within the Scottish Health Facilities Note 30, “Infection Control 
in the built environment – design and planning,” January 2002.  
  
16. (b) That the NHS in Scotland develops, as a matter of urgency, standards 
relating to new builds and refurbishment projects incorporating, where necessary, 
the Scottish Health Facilities Note 30 guidance as best practice and requires 
Trusts to produce action plans for compliance with Note 30. 
From: Watt Group Report, 2002 
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8.3.4. The report and those recommendations were influential in several strands of 
policy and professional work, not least the Scottish Patient Safety Programme, as 
well as encouraging the replacement of the Victoria Infirmary urgently with new 
building facilities. There was updating of guidance as mentioned in Recommendation 
16; the Note 30  update in 2007 (HFS, 2007), and its successor HAI-SCRIBE  
documents (2015) still provide a central framework for infection control practice with 
respect to the built environment.83 
 
8.3.5. The Vale of Leven Hospital Inquiry followed an outbreak of Clostridium difficile 
at that hospital. NHS Greater Glasgow had, in 2006, taken on responsibility for the 
hospital when it expanded to become NHS Greater Glasgow and Clyde.  
 
8.3.6. The outbreak took place between December 2007 and June 2008. Thirty-four 
deaths were linked to this outbreak. The Inquiry started in 2010 and published in 
2015. Throughout this period, NHS GG&C both responded to early lessons and to 
the formation of policy and guidance on many matters, chief of which was further 
strengthening of the infection control function. Policy with detailed guidance for 
implementation of single rooms as the sole planning unit for in-patient 
accommodation was published in 2010, (2) although the intent was known in time for 
the planning and design phase of the QEUH. 84 
 
8.3.7. The Public Inquiry covered a range of matters relevant to the hospital and 
outbreak. The greater part of the report was given over to IP&C matters. Several of 
the key individuals who had close involvement with the outbreak and subsequent 
investigation have taken leading positions in implementing the lessons of the Inquiry. 
This time period coincided with the build, commissioning and early operation of the 
QEUH. 
 

 
We highlight here IP&C recommendations relevant to the QEUH Independent 
Review: 
 

 Recommendation 43: Health Boards should ensure that Infection Control 
Nurses and Infection Control Doctors have regular training in infection 
prevention and control, of which a record should be kept. 

 Recommendation 62: Health Boards should ensure that senior managers 
accompanied by infection prevention and control staff visit clinical areas at 
least weekly to verify that proper attention is being paid to infection 
prevention and control. 

 Recommendation 66: Health Boards should ensure that the healthcare 
environment does not compromise effective infection prevention and 
control, and that poor maintenance practices, such as the acceptance of 

non‑intact surfaces that could compromise effective infection prevention 
and control practice, are not tolerated. 
Extracts from the Vale of Leven Hospital Inquiry, 2015 

 

                                            
83 Review Evidence: A25359878; and A25359907 
84 Scottish Government. Provision of single room accommodation and bed spacing. 2010 Available from: 
www.sehd.scot.nhs.uk/mels/CEL2010_27.pdf 

 

http://www.sehd.scot.nhs.uk/mels/CEL2010_27.pdf
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8.3.8. Under the leadership of the Chief Nursing Officer (CNO) for Scotland, a 
detailed framework for IP&C has developed, together with a reporting system for an 
escalating series of incident severities that are closely defined in guidance and 
manuals. (3) (4) (5) (6) 
 
8.3.9. The Vale of Leven Hospital Inquiry report commented positively on measures 
that NHS GG&C had taken to address lessons of the outbreak in advance of 
publication of the report. Nonetheless there were themes within the report that merit 
our attention and which are discussed later in this chapter. These include variable 
approaches across the NHS GG&C Board area and the persistence of behaviour 
that hampered effective team performance in the practice of IP&C.  
 
8.3.10. Nonetheless, it is worth reflecting that, in the intervening 18 years since the 
Watt Group report, the incidence of HAI has fallen steadily and then stayed low 
across NHSScotland; systems and practices now in place have achieved sustained 
improvements in health risk for HAI. This, as the Inquiry’s recommendations state 
(above), requires continued investment and vigilance, effectively to design out the 
risk of infection in hospitals, sustain the profile and engagement of ICTs in clinical 
areas, and ensure training meets the requirements of the task. 
 
8.3.11. In this chapter, the prime focus is stewardship of the IP&C function within a 
modern built environment. Unlike previous inquiries, the practice of basic hygiene, 
ward clinical routines, and evidence for transmission of disease between patients via 
healthcare staff is not the primary concern of this report; nor is the outbreak of 
closely linked diseases with the same organism, matchable to a source or to each 
other in most cases, the focus of this report.  
 
8.3.12. This is an account of unusual infections in a new hospital environment, their 
investigation, and factors that may have raised the risk of incidence of such 
infections. There remains uncertainty about the origins of an important number of 
cases of serious infection; several reasons may be behind this set of events; and 
clinical and care practice may still be factors for scrutiny. 
 
8.4. What was the Aim, Expectation or Standard? 
 
8.4.1. The aim of the IP&C function is set out in a number of texts mentioned earlier, 
both in Chapter 4 and this chapter. Scottish Health Facilities Note 30, Infection 
Control in the built environment – design and planning, January 2002, updated in 
2007 contains the guidance relevant to advice in the early stages of the QEUH 
project.  
 
8.4.2. The framework of guidance that accompanied and followed the Vale of Leven 
Hospital Inquiry provides a clear framework for the structure, function and 
performance of IP&C in a fully functioning hospital. The guidance places an 
expectation that infection control will be an important factor in design and planning 
and the client, in this case NHS GG&C, would provide resource and expertise to 
meet that requirement. 
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8.4.3. In 2002, The Association of Medical Microbiologists developed and 
subsequently published a framework of professional practice on the topic of building 
new hospitals. The article summary reads as shown in Figure 8.1.  Throughout the 
article, the authors set out recommendations and action points for the ICT (Infection 
Control Team). 
 

 
‘Infection control input is vital throughout the planning, design and building stages 
of a new hospital project, and must continue through the commissioning (and 
decommissioning) process, evaluation and putting the facility into full clinical 
service. Many hospitals continue to experience problems months or years after 
occupying the new premises; some of these could have been avoided by infection 
control involvement earlier in the project. 
 
The importance of infection control must be recognised by the chief executive of 
the hospital trust and project teams overseeing the development. Clinical user 
groups and contractors must also be made aware of infection control issues. It is 
vital that good working relationships are built up between the infection control team 
(ICT) and all these parties. ICTs need the authority to influence the process. 
…..ICTs need training in how to read design plans, how to write effective 
specifications, and in other areas with which they may be unfamiliar [our 
emphasis].  
 
The importance of documentation and record keeping is paramount. External or 
independent validation of processes should be available, particularly in 
commissioning processes. Building design in relation to infection control needs 
stricter national regulations, allowing ICTs to focus on more local usage issues. 
Further research is needed to provide evidence regarding the relationship between 
building design and the prevalence of infection’. 
 

Figure 8.1: Association of Medical Microbiologists framework of professional practice on building a 
new hospital 

 
8.4.4. The publication coincided with another article – in effect, a worked example of 
the framework. Drs Wilson and Ridgway’s article ‘illustrates the paper’ by Stockley et 
al. and describes the seven year experience of engagement of infection control 
expertise on the construction of a hospital of similar scale and complexity to QEUH, 
University College London. This hospital opened in June 2005. (7) (8) (9) (10) 
 
8.4.5. In our dealings and interviews with NHS GG&C IP&C staff, they were familiar 
with the Building Notes and guidance although unfamiliar with the work by the 
Association of Medical Microbiologists (now part of the British Infection Association), 
whereas external experts were familiar with both bodies of work, originating as they 
do from professional organisations closely related to the specialty. The work 
describes many facets of infection control work within a new hospital development. 
 
8.4.6. One striking message from the notes, guidance and both publications is the 
depth of engagement, not only in its scope and rigour but also the relationships 
required to have influence at critical stages. 
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8.4.7. The Scottish Health Facilities Note 30, “Infection Control in the built 
environment – design and planning,” 2007, described also in Chapter 4, does not set 
out a list of practice standards, as it focuses on the roles of the combined disciplines 
of the advisory team:  
 
‘all those involved in the provision of new or refurbished facilities’ (paragraph 1.3). 
They include five specified disciplines – an architect, building services engineer, a 
risk manager, an estates/facilities manager and ‘an Infection Control Specialist with 
experience /knowledge of the built environment’, (8.3) The note sets out as 
‘Important – always consult the Infection Control team at an early stage’ (5.19) and 
that any such project ‘requires the involvement of a multi-disciplinary team from 
planning to completion and must include input from Infection Control Specialists 
throughout the project.’ (3.7).  
 
8.4.8. The note is very broad ranging, covering all parts of a healthcare building’s 
function and systems. One would not expect detailed reference in this note to 
matters of specific interest to this Review with respect to the design and installation 
of water and air ventilations systems – the (S) HTM portfolio of guidance offers that, 
referenced in earlier chapters. Nonetheless, there is early mention of water and 
ventilation systems (page 16) including several references in an early list in the Note 
about ‘Common errors’ (5.5 page 21) – the majority entail characteristics of air and 
water systems. And there is general and specific mention of specialised areas, 
vulnerable patients, isolation rooms, air ventilation and water systems, and isolation 
rooms with negative and positive pressure throughout the text. 
 
8.5. What Happened? 
 
8.5.1. At the design stage from March 2009 to March 2010, NHS GG&C made 
significant investment in IP&C advice for the project. The Board appointed a full time 
Consultant Infection Control Nurse (ICN), allocated support to that lead nurse, and 
designated extra medical consultant infection control sessions to advise the design 
team working on the ‘New Build’, in drawing up the document termed the Employer’s 
Requirements (as discussed in Chapter 4). This was consistent with the guidance on 
Infection Control and the Built Environment and followed recommendation 16a in the 
Watt Group report mentioned earlier. The Vale of Leven Hospital Inquiry report 
would follow. 
 
8.5.2. In her review of the ICTs involvement in a paper dated 1 October 2014, the 
project nurse outlined the role and quoted from the statement of aims within the 
Employer’s Requirements for the IP&C element: 85 
 
 
 
 
 
 
 
 

                                            
85 Review Evidence: A25634443 
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The Board wish to procure Works which shall enable it to carry out its clinical 
functions to combat health (sic) acquired infection and to maintain physical assets 
and clinical and non-clinical functionality with ease; and it shall be the 
responsibility of the Contractor to deliver a design and construction solution that 
optimises these requirements. 
 
Prevention and control of infection shall remain a primary consideration of the 
Contractor in the design and construction of the Works. The Contractor will be 
required to demonstrate to the satisfaction of the Board’s Infection Control Team 
that the design and construction of the Works fully reflects and incorporates the 
following key infection control challenges:  
 
Paper to NHS GG&C Board Infection Control Committee, October 2014 
 

 
8.6. Design and Build - Infection Control Nurses 
 
8.6.1. Accounts given to the Review from several nurses and the lead Infection 
Control Doctor (ICD) described the process.86 The consultant nurse was formally 
recruited and appointed to the role. She had a team of nurses drawn from other 
clinical duties to assist in the design process. Relationships were good; senior 
managers were willing to dispatch nurses to take part, aside from their usual clinical 
roles.  
 
8.6.2. Nursing advice was listened to and treated with appropriate weight; they were 
involved at all meetings, including times when concurrent design processes were 
running. Nurses visited other new hospital sites, including in the London area; visited 
and discussed with other disciplines ward layout and room mock-ups; they liaised 
effectively with nursing and infection control colleagues, and referred up problems 
and unresolved issues to senior colleagues, both in the local sector and the Board‘s 
lead ICT.  
 
8.6.3. Activities are listed as a table of information in the October 2014 paper 
mentioned previously – it includes advice on single room design, ward layout 
including the exceptional areas where it was open plan – critical care and renal 
dialysis. Advice on sink positions and adjacent facilities within rooms and within ward 
areas and specific clinical departments were all part of the role. There was specific 
medical input into the number of isolation rooms (March 2010), single room provision 
for critical care (July 2010); later when the decision to incorporate the Infectious 
Diseases (ID) service into the adult hospital was made, there was medical IP&C 
input into arrangements for infectious disease patients (September 2014). 
 
 
 
 
 

                                            
86 Witness Statements: A27825389; A27500136; A27950064; A27927667 
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8.6.4. In 2012, the project team dispensed with a full-time role for an IP&C Nurse 
adviser. The Employers Requirements were then becoming a building under 
construction. From the nurses point of view: 
 
‘…to be honest, when I left, …., I know that there was still a lot being thrashed out, 
there was a lot that hadn’t been decided.’87 
 
8.6.5. There was still engagement on matters such as shower curtains, care tray 
trollies, sinks, decontamination units and location of bins. There was also specific 
work, as the hospital neared handover, on the siting and fixing of several thousand 
soap dispensers. 
 
8.6.6. ICNs employed by NHS GG&C stated that air ventilation and water systems 
were not within their competence; their expertise lay in the knowledge and 
interpretation of guidance, of their own clinical experience of efficient design in 
consultation with other nurses and domestic services colleagues88.  
 
8.6.7. It would be a matter for NHS GG&C’s leads on the ICT to take on and manage 
unresolved issues, and for ICDs to deal with specialist technical matters such as 
water and air ventilation systems. Nonetheless, nurses did take part in offering 
advice on the positioning of sinks in standard ward rooms; placement of sinks in 
some clinical areas that had alternative options such as psychology; tap designs and 
their replacement if advice had changed or the taps supplied were non-compliant or 
not appropriate. 
 
8.7. Design and Build – Infection Control Doctors 
 
8.7.1. Medical input was primarily the province of the Board lead ICD. One other 
doctor was listed as the advisor in 2010 on a single topic, at the design stage. There 
was no mention of advice in the October 2014 paper relating to air ventilation and 
water systems from the ICT until September 2014. 
 
8.7.2. We interviewed ICDs about the air and water systems design and their 
involvement. Unlike the collaborative nursing effort, the doctors’ inputs to the process 
of design and build was that of individuals and not a team.  
 
8.7.3. The lead ICD took on the role of advising the project; he had complementary 
clinical and infection control responsibilities for the children’s service which was to 
move to the New Build and the future integrated laboratory service on the site.89  In 
addition to these clinical laboratory roles, he also had management and academic 
leadership roles too. This lead ICD for the New Build project was assigned to the 
role; there was no recruitment process, or deputy. Other senior microbiologists re-
assigned local management responsibilities in South Glasgow, whilst the north 
sector’s arrangements for microbiology and IP&C were unaffected.  
 
 
 

                                            
87 Witness Statement: A27500136 
88 Witness Statement: A27500136 
89 Witness Statement: A27500136 and A27950064 
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8.7.4. However, at least one consultant medical microbiologist who normally 
practiced in the north of the city had been closely involved in hospital design and 
others were interested and experienced in the matter of infection control and the built 
environment. One such doctor had advised on the design and commissioning of the 
adult Bone Marrow Transplant (BMT) unit as it moved first within Glasgow Royal 
Infirmary in 2001, and then to the Gartnavel Hospital site in 2006.90  
 
8.7.5. Other colleagues who had interests in infection control and the built 
environment may have been sensitised to the issue by the Watt Group Report and 
the events that were taking place relating to the Vale of Leven Hospital and its 
fitness for purpose in providing acute healthcare.91 
 
8.7.6. The microbiologist who had the BMT unit design experience was not at that 
time assigned to an infection control role, having resumed other clinical, laboratory 
and management responsibilities.92  
 
8.7.7. He was specifically excluded from involvement in the New Build design.93 His 
skill set included expertise in isolation rooms and the care and support of very 
vulnerable patients with immunosuppression and whilst the adult BMT unit was not, 
at that point, a part of the move to the New Build (that decision was taken in 2013) 
other very vulnerable patients with immunosuppression for other reasons were due 
to have a place in the QEUH, along with children undergoing a number of 
interventions including BMT and management of ID. As we conclude in Chapter 4 
also, these patient groups would have benefitted from the scrutiny, expertise and 
attention to detail that would have come with that skill set. 
 
8.7.8. There were consultations amongst medical colleagues within and out with 
NHS GG&C about aspects of the hospital’s design for vulnerable patients; several 
consultations appear to have generated variable advice, and results were 
inconclusive. The SHFN 30 (2007) document concedes that evidence is lacking in 
this respect (section on Ventilation from paragraph 11.37); it would have been 
prudent to have taken a precautionary approach when faced with such uncertainty 
and variability in advice.  
 
8.7.9. The lead ICD did source advice from experts in such areas of design in 
England but their advice was inconclusive also.94 There was little or no contact with 
the national agencies relating to HAI, HPS, or technical buildings guidance, HFS. 
Their function, in the perception of both NHS GG&C staff and the agency staff 
themselves, for purposes of design and build knowledge relating to health and built 
environment, is widely seen as the repository of expertise behind the written 
information and not consultancy on that information or clarification where there is 
uncertainty.95 
 
 

                                            
90 Witness Statement: A27867258 
91 Witness Statement: A28121926; A27912320; A27825389; and A27927667 
92 Witness Statement: A27825389; and  A27867258 
93 Witness Statement: A27867258 
94 Witness Statement: A27865960; A27969615 
95 Witness Statement: A27969615; A27969651; A27868908; and A27913933 
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8.7.10. Where NHS GG&C’s microbiologists sought highly specialist external advice, 
both at the design stage and later when unusual infections clustered and were 
possibly linked with the building, they sought advice directly with sources outside 
Scotland. 
8.7.11. It is a feature of HPS (now Public Health Scotland) that the HAI function is 
primarily nursing, with some microbiological and epidemiological input. Nurses who 
take up appointment there, drawn from local NHS Boards, acquire knowledge and 
expertise in key systems such as water and air ventilation that they did not possess 
or deploy in their local NHS Board roles. Public health medical input for highly 
specialist advice from HPS, either directly or signposting to professional networks, is 
a feature that is largely missing from the service. 
 
8.8. Design and Build – the Infection Control Team 
 
8.8.1. In 2012, the laboratory block opened on the QEUH site. This development 
occurred three years before the clinical services moved in. The microbiology 
laboratory service came together on one site with all sites south of the River Clyde, 
the Renfrewshire hospitals joining with hospitals from the north of the river including 
the Western Infirmary and Yorkhill Hospital for Children.  
 
8.8.2. Medical microbiologists provide the ICD role as well as their laboratory and 
clinical responsibilities. Those with defined ICD roles have assigned Programmed 
Activities in their job plans reflecting their commitment; all microbiologists take on 
IP&C responsibilities out-of-hours to ensure an emergency service on nights and 
weekends. In bringing together the laboratories in 2012 before the hospital opened in 
2015, microbiologists moved between sites to cover their roles. 
 
8.8.3. We have heard from management and clinician sources during the Review 
that the integration of services together on one site was a challenge, professionally, 
culturally and interpersonally96. Laboratory integration was no exception. It is 
apparent from accounts of laboratory clinicians from several disciplines that 
microbiology practices did not effectively integrate during this time. 
 
8.8.4. The other effect of moving laboratory services onto the QEUH site ahead of 
clinical services was creation of distance between ICNs and their ICD colleagues. By 
and large, practice had been co-location in hospitals, with ICNs having office 
facilities close to laboratories, and plenty of informal interaction and transaction. 
Relationships within ICTs locally and at Board level during that time were generally 
described as good. However with the relocation of laboratories onto two sites across 
the whole Board area – Glasgow Royal Infirmary and the site that became QEUH – 
these close ties were no longer possible.  
 
8.8.5. When ICNs did move to QEUH, their office facilities were located in the 
administration block. Consequently as they leave the wards where they spend much 
time, they head in the opposite direction from the path that medical microbiologists 
take to their laboratories. This distance is physical and operational, and may 
contribute to difficulties in sustaining the close integrated team working that was a 
more straightforward proposition in former working arrangements. 

                                            
96 Witness Statement: A27331409; A27717518; and A27902746 
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8.8.6. It is not clear what influence the lead ICD had at the design stage. Nurses did 
describe discussions when they referred issues to medical colleagues and they left 
them at that point for onward transmission and further action. The main element of 
the lead ICD’s work sought to align guidance and known standards with design 
drafts. The Board ICT that comprised the lead ICD, nurse, manager and consultant 
nurse did discuss build issues and each reported that there were few 
disagreements.97 
 
8.8.7. When the decisions were taken to incorporate the adult BMT unit and then the 
ID service into the hospital, team members mentioned specific issues that needed 
change, adjustment, re-specification and assurance98. These issues were left with 
the lead ICD to address with the project team. 
 
8.8.8. Detailed documentation of these actions has not been available to us. Toward 
the time of opening the hospital the Chair of the Board Infection Control Committee 
(BICC), over the course of all meetings from late 2013 to the opening date in 2015, 
articulated concerns and issues for which they sought assurances. This set of 
interventions was the principal reason for preparation of the report of October 2014, 
mentioned earlier.  
 
8.8.9. In an annex, it lists infection control specialist involvement.  The list of 
activities did not include infection control advice on the air ventilation and water 
systems until, in October 2014, when there arose the need for advice relating to 
‘Plans for Ebola patients’ with ‘Ventilation – Lobbied room specification – MDRTB 
patients’ following in the 2 page list.99 That is the documented extent of ICT 
involvement in advising on ventilation systems up to one year prior to the hospital 
opening. 
 
8.8.10. Overall, the account we heard from NHS GG&C Infection Control staff and 
the documentation of concerns and issues on which the Chair of the BICC wished 
assurance suggests strongly that the involvement of, at least, the medical advice in 
the project from its inception falls short of the rigorous engagement with ‘experience 
/knowledge of the built environment’ described in the Note 30 guidance, the Stockley 
et al article and the illustration in the University College Hospital article. 
 
8.9. Commissioning phase: Infection Control Doctors Before Handover of the 
Hospital 
 
8.9.1. The previous section describes the involvement of nurses in the months 
approaching the handover of the building to the NHS Board, their problem solving 
involvement and detailed contributions on many practical details. 
 
8.9.2. At this time, toward the close of 2014, concerns amongst microbiologists 
surfaced by two routes, the infection control and laboratory routes. The concerns 
were about friction between colleagues and the quality of leadership of the infection 
control and microbiology services.  
 

                                            
97 Witness Statement: A27825389; A27500136; and A27950064 
98 Witness Statement: A27868908 
99 Review Evidence: A25634443  
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8.9.3. The Board’s Deputy Medical Director embarked on a process, in collaboration 
with Human Resources advisers, to explore these concerns, and produced a report. 
The process did not apparently involve the lead ICD although aspects of the problem 
concerned him.  
 
8.9.4. It was against this backdrop that the hospital opened. The time of handover 
was the end of January 2015 and the first patients were admitted in May the same 
year. The operation, named ‘On the Move’, to bring patients, staff and whole 
integrated clinical services was complex, successful, and a substantial achievement. 
 
8.9.5. In the chapters on Build and Commissioning (Chapters 5 and 6 respectively) 
we describe the decision not to appoint an Independent Commissioning Engineer to 
check the completion and adequate performance of systems in the hospital before 
handover. Instead the client, NHS GG&C, relied on the Design & Build (D&B) 
contractor (the contractor) to assure them that the hospital was ready to operate and 
fit for purpose, with systems performing to expectation.  
 
8.9.6. There was a single initiative by the lead ICD to test water quality, over and 
above the assurances that the Board expected to receive from the contractor.100  
Following that limited intervention, when a sample of water outlets were tested, there 
was a very brief communication stating that any water quality failures were 
remedied, and affirmed on repeat testing. 
 
8.9.7. ICNs had the opportunity to visit the new hospital as it was near to completion, 
and they participated in advising on detailed fixtures.101 ICDs, although located on-
site for their laboratory element of their work, did not assume responsibility for their 
assigned services until June 2015, as the patients arrived. The initial assignment of 
ICD roles aligned with previous arrangements, by three management Directorates – 
children and women, regional services (which included some children’s services and 
several adult departments), and acute adult services. 
 
8.9.8. The arrival of ICDs who were new to the hospital coincided with summer 
holidays for some. At a vital time, there was an urgent need for information by which 
to understand the hospital’s operation, seek assurance and to base decisions; the 
information was not readily available.  
 
8.9.9. As we discuss in Chapter 7, there was a water risk assessment report about 
water systems’ compliance with Legionella prevention requirements in the months 
before the hospital opened, but it was not available to ICDs.102 The lead ICD 
regarded it as a matter for the Estates staff to address, although he had contributed 
to it. 
 
8.9.10. A second issue arose; there were particle readings indicating that the 
isolation rooms intended for – indeed already occupied by – adult haemato-oncology 
patients and including potential BMT patients on Ward 4B were unsatisfactory and 
showed evidence of potential risk for future patient infection by the airborne route. 
 

                                            
100 Review Evidence:  A28567751;  
101 Witness Statement: A27500136 
102 Witness Statements: A27868908; A27920684 
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8.9.11. This finding prompted the urgent transfer of the patients to the Beatson West 
of Scotland Cancer Centre, Gartnavel Hospital, where non-transplant patients 
remained for several weeks, and transplant patients remained for over two years 
before returning.103 
 
8.9.12. From the outset, the three ICDs who, between them, had IP&C 
responsibilities for the whole hospital complex, did not work successfully as a team. 
Distrust mounted; distrust in the capability of management to listen to and address 
concerns and issues, and distrust of outside sources of support to management104. 
There was extensive and inconclusive correspondence between ICDs, with Estates 
and Facilities management, and general management of the hospital. Management 
and technical information was not forthcoming that was needed to inform ICDs’ 
decision-making. 
 
8.9.13. There were differences in the ICDs’ perception of their scope of interest – 
some doctors asserting that Legionella-related issues were the province of Estates 
and Facilities professionals, whilst others felt it was their duty to know the data, the 
content of relevant reports, and their right to access the information. The ICDs new 
to the hospital were unwilling to accept any assurances about the design and its 
implications, and the state of the hospital systems’ performance in ways relevant to 
infection prevention and control.105 
 
8.9.14. A series of visible defects in the building’s fabric, such as ill-fitting ventilation 
grills and pipe-leaks, did not encourage them. Outside, there was extensive 
demolition work, and the attention of at least one ICD turned to efforts to re-route 
vulnerable patients away from dust. The ICDs who were new to the hospital, very 
soon after taking on their responsibilities, wished to resign their ICD responsibilities, 
reverting to microbiology roles alone; one did so, and another who re-considered opted 

to continue in the role.106 
 
8.10. Commissioning continues – After the Hospital Started to Function 
 
8.10.1. The dysfunctions in the newly integrated microbiology team, highlighted 
above, persisted. The process of investigating the causes of friction between 
microbiologists prior to the hospital’s opening proceeded to an investigation and a 
report; in response, management initiated further consultation and an organisational 
development process. 
 
8.10.2. A senior laboratory consultant and manager agreed to take management 
control of the microbiology and infection control service leadership for a brief 
period.107  During that time, she discovered that the process of solving the friction 
and addressing the content of the report had not engaged or involved the doctor 
against whom some allegations had been made, either during the information 
gathering or resolution stage. She addressed this matter. Apparently as a separate 
process, the lead ICD resigned and left in the early part of 2016.  

                                            
103 Witness Statement: A27877340 
104 Witness Statements: A27331409; A27717518; A27969648; A27969615; A27969651; and A27796503 
105 Witness Statements: A28309484 and A27969615 
106 Witness Statements: A27969615; A28121926 and A27825389 
107 Witness Statement: A28177333 
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8.10.3. The senior laboratory consultant and manager sought to improve the 
professional atmosphere, engaged with the ICDs who had wished to resign their 
responsibilities, appointed a successor as lead ICD, and relinquished her duties of 
leadership back to the new lead.108 There was an expectation that matters would 
improve. They did, temporarily, but not in the longer run. 
 
8.10.4. The ICDs who remained in post still did not have confidence in the flow of 
environmental monitoring and air ventilation system performance information they 
were receiving about specific parts of the building, and continued to lack trust in the 
ability of management to address their concerns.  
 
8.10.5. Doctors’ concerns were joined by ICNs. Although there was distance 
professionally and physically between the professional groups in the hospital, there 
was no evidence that there were tensions sufficient to erode the quality of service at 
that time. Nonetheless, doctors expressed concern about the reach and quality of 
leadership of the ICN in several respects. Where they were united was the 
perception that the building was not performing as a new building should. To quote 
one ICN:  
 
‘……there’s been a lot more in the way of maintenance required than I would have 
expected since the build opened.’109 
 
8.10.6. The hospital ICTs shared this perception with Estates and Facilities staff110. 
The practical effect on ICNs’ work has been that their case load swelled. Over and 
above their conventional practice of ward-based clinical problem solving and advice, 
their work was continually augmented by calls to advise on building problems, such 
as the risks associated with leaks and the reasons behind stains on ceiling tiles and 
walls. This pattern of additional work continues. 
 
8.11. Findings  
 
8.11.1. The QEUH hospital project developed around the time of two Inquiries into 
significant outbreaks of communicable disease in the NHS GG&C area, the Watt 
Group report (2002) and the Vale of Leven Hospital Inquiry (events of 2007-08, 
published 2015). These reports formed the backdrop to the changing and developing 
function of IP&C in the city’s hospitals and across Scotland. 
 
8.11.2. The stated involvement of Infection Prevention and Control (IP&C) expertise 
was substantial; nonetheless, the presence of expertise in meetings was 
predominantly nurse specialist input, and the key role was knowledge and 
application of SHTMs (Scottish Health Technical Memoranda) and Building Notes. 
The nurse specialist role was in the interpretation, input and influence of the design 
in terms of infection control. 
 
 
 

                                            
108 Witness Statement: A28177333 
109 Witness Statement: A27500136 
110 Witness Statements: A27500136 
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8.11.3. During the Build phase – the involvement of IP&C expertise in the build stage 
was as above – nurse expertise focused on the application of guidance. As there 
was a presumption that the guidance was sufficient as a specification, the contract 
specification assuring compliance was deemed sufficient, containing all the 
necessary elements and with no further need for adjustment or interpretation. 
 
8.11.4. The lead infection control nurse (ICN) was assigned to other duties mid-way 
through this phase, while the lead ICD continued to hold the role, responding when 
called upon. After completion of the Employer’s Requirements the main effort then 
went into choice of taps, revision of that specification, location of soap points and 
many other detailed practical tasks. 
 
8.11.5. The ICD input was at a high level. We heard from the lead ICD and nurses 
allocated to the project that there was medical representation in design discussions 
although the practical effect or influence of this representation to the project was 
unclear. There was liaison with medical infection control colleagues (ICDs and 
microbiologists) but no accounts of discussion.  
 
8.11.6. Compared to the input of ICNs there was much less resource allocated to the 
task, and through one person. The amount of liaison of the lead ICD with ICD 
colleagues was limited although the general impression was that the ICT (lead ICD, 
nurse and manager) worked together and did not differ significantly in their outlook; 
so, perhaps discussion and debate was not deemed necessary. 
 
8.11.7. Specifically the lead ICD did not draw on the experience of other doctors who 
had previously fulfilled very similar roles, although in hospital refurbishments rather 
than a major new-build project such as this. Nonetheless, it would have been 
reasonable to expect the lead ICD to draw on the experience of the available people 
who had been very closely involved with builds in 2001 and 2006 respectively. This 
is particularly the case for highly specialist areas where patients vulnerable to 
infection would be treated, where the SHTM guidance specification required 
interpretation, and where evidence to inform decisions was lacking.  
 
8.11.8. Different guidance can often conflict or lack information on specific scenarios. 
Previous experience strongly suggested that construction contractors in these 
circumstances will seek to interpret the guidance to suit their own needs, such as 
standardisation of design for practical and financial reasons. In the event, those 
doctors who were excluded are now providing expert advice on investigation and 
remedial measures. 
 
8.11.9. Unlike microbiologists with an interest in the built environment who liaised 
with highly specialist colleagues elsewhere in the UK and North America, there was 
apparently little effort or heed taken by the lead ICD of the learning that was 
forthcoming. Where there was variation in advice or dispute about the evidence for a 
particular form of construction, the lead ICD opted to take his own counsel and did 
not affirm or reconcile his decision with others. NHS GG&C carried the risk for late 
design approval, meaning that it was desirable that the advising doctor provided 
input rapidly, affirming decisions.   
 



119 | P a g e  
 

8.11.10. We found that the role definition of IP&C was clear through the design and 
build stages, modelled on extensive guidance and the ICT leadership’s interpretation 
of the task. Throughout the latter stages challenge came from the Medical Director 
through a series of interventions at the BICC meetings. Challenge was not apparent 
from fellow ICDs until the opening of the new hospital. 
 
8.11.11. Relationships with the project team throughout the design and build stages 
were effective.111 The project team received input, and made adjustments in 
response to influence from the infection control experts. ICNs were extensively 
involved as the building took shape, with changes in standard fixtures such as taps, 
and in the placement of fittings to facilitate infection prevention, such as the 
placement of soap dispensers in clinical areas.112 
 
8.11.12. The standards infection control experts sought to deploy were known 
standards in published technical documents, primarily in the Health Technical 
Memoranda and Building Notes portfolio.  
 
8.11.13. Management information sharing with respect to the nursing contribution 
was adequate, whereas information sharing between ICDs prior to the hospital 
opening was lacking, as the lead ICD role until then was held largely through one 
person.113 
 
8.11.14. The Review considers that quality of infection control advice relating to vital 
systems and standards, specifically with respect to both the water and air ventilation 
systems, was not sufficient to underline the importance of quality design and high 
standards of building practice. The available advice did not reconcile conflicts or 
uncertainties in guidance, areas for interpretation and missing guidance in the case 
of isolation rooms. The advice did not address effectively the implications of 
alterations to the plans with respect to Bone Marrow Transplant unit and Infectious 
Disease clinical services.  
 
8.11.15. ICDs’ relationships with the group of microbiologists in South Glasgow were 
under strain prior to the opening of the hospital.114 115  Those with new 
responsibilities for the hospital as it opened reported a lack of information on which 
they could make, or seek explanations for, decisions. There was alleged withholding 
of reports containing information, which gave rise to further mistrust and a perceived 
lack of responsiveness of those in management positions to concerns and issues 
expressed by ICDs.116 
 
8.11.16. The scope of the ICD’s role was contested by the newly arrived doctors who 
took up responsibilities from the point of patients first arriving in the hospital. These 
doctors did not accept assurances that their predecessor on the project had agreed, 
they lacked the management information they needed to inform their IP&C decisions 
and advice. Mistrust grew. 
 

                                            
111 Witness Statement: A27500136; and A27950064 
112 Witness Statement: A27500136; and A27950064 
113 Witness Statement: A27825389; and A27500136 
114 Witness Statements: A27969615; and A27969651  
115 Review Evidence: A28559866 
116 Witness Statement: A27825389; A27969651; and A27969615 
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8.11.17. This picture formed part of a more general over-reliance on contractor 
assurances, client lack of scrutiny and assurance at the point of commissioning the 
building (see Chapters 6 and 7), data availability and sharing to support assurance, 
and confidence in knowledge about the operation of building systems at handover. 
 
8.11.18. From the stage of Commissioning, ICNs shared an implicit definition of their 
role. However their assumption, shared with Estates and Facilities staff, was that 
they would be advising and working to support a fully functioning building, accepting 
snagging and teething problems but without systemic construction problems. Their 
job role adjusted to the reality of coping with construction-related difficulties 
alongside their core clinical role. 
 
8.11.19. Despite the continuing presence of the contractor’s representative on-site 
for two years after opening, those who operated the facility from an IP&C and 
engineering perspective felt that NHS GG&C lacked critical assessment of the 
building at handover; there should have been no presumption of adequate building 
system performance until responsible persons could see and substantiate the 
performance of the building and the data on which it is founded.117 
  

                                            
117 Witness Statement: A27796503 
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Part 2 Healthcare Associated Infection and Incident Management Teams in the 
Hospital, Within the Maintenance Phase of the Review’s Remit 
 
8.12. Background 
 
8.12.1. This section describes the events relating to IP&C and the many responses 
of Incident Management Teams (IMTs) to address infection primarily amongst 
children in the haemato-oncology service that contributed to prevention, control and 
management of future infection. It covers the period of time after the opening of the 
new hospitals, in the ‘Maintenance’ phase within the Review’s remit. 
  
8.13. The Key Issues 
 
8.13.1. These are: 
 

 The conduct of IMTs; 

 Particular features of the patients and their vulnerability;  

 In 2016, infections with unusual organisms attributed to clinical practice and 
central venous line care; 

 In 2017, continuing concerns with unusual infections and their culmination 
with a 27 point plan in October of that year; 

 In 2018, infections centring on Ward 2A & 2B of the Royal Hospital for 
Children, their management, the closure of the ward and move to adult wards, 
major investment in the water system; 

 In 2019, a cluster of unusual bloodstream infections, contested theories; 

 Lessons from these incidents, clusters and events surrounding their 
leadership and management.  

 
8.14. Context, Background 
 
8.14.1. This narrative between 2016 and autumn of 2019 is a summary of events 
that occurred, focussing particularly, but not exclusively, on paediatric haemato-
oncology patients. Detail is contained in reports and papers, and extensive 
correspondence; we have reviewed the documentation and sought perspectives 
about these matters in the course of interviews.  
 
8.14.2. They link with a selection of concurrent developments that we describe on 
construction, Estates and Facilities management in Chapter 7; then proceed to 
discuss governance, leadership and management, whistleblowing and 
communications in Chapter 9. 
 
8.14.3. The events focus around incidents that merited the establishment of IMTs; 
these teams tackle hospital-based, infection control events and are normally chaired 
by an ICD, sometimes a Consultant in Public Health – as such, this is an account of 
medical leadership in many respects. 
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8.14.4. Whilst the early occupation of the hospitals in 2015 accompanied concerns 
about the state of the buildings, abnormal particle counts giving rise to concerns 
about the operation of air ventilation systems, missing information particularly about 
water quality and management, and infection risk, there were no reports in the first 
months that gave rise to possibilities that actual infection had resulted, shown by 
routine HAI monitoring and key performance indicators. Indeed, as we shall come to 
see, the difficulty of demonstrating successful prevention, forming strong links 
between system problems and consequent infection when other candidates for 
causative links are numerous, typifies this matter. 
 
8.14.5. Several infection matters and the first outbreaks of infection during the 
period, on the wider hospital site, took place in buildings of the ‘retained estate’ – in 
the Neonatal Intensive Care Unit and the Neurological Sciences building. This gives 
rise to the second general point – the role of IP&C in QEUH/RHC was not solely 
confined to the new hospital, haemato-oncology patients and the events we describe 
here. 
 
8.14.6. Neither were unusual infections occurring solely in QEUH; other hospitals in 
the NHS GG&C area were isolating unusual organisms, often of a similar nature to 
those reported in QEUH. The general profile of infection control in terms of recorded 
incidence of key infections and outbreaks in the ‘New Build’ hospital complex was as 
good as, or better than other comparable data, both in other hospitals and compared 
with the hospitals that QEUH/RHC replaced and also when compared with other 
hospitals across Scotland. 
 
8.14.7. The final aspect of background is the nature of the patient population that 
forms the focus of the infection clusters whose management we will proceed to 
review. Predominantly the patients who suffered from these infections were patients 
who would be susceptible to infection, including unusual infection – patients with 
haematological (‘blood’) cancers like leukaemia and lymphoma; in one or two cases, 
the patients had several concurrent conditions that weakened their immune system, 
although not a haematological cancer per se. 
 
8.14.8. Such cancers, though, ‘immuno-suppress’ patients – that is, they predispose 
patients to infection through weakening the immune system’s blood and plasma cell 
production. Furthermore, patients with such conditions require to undergo treatment 
that causes even more profound immunosuppression, destroying healthy as well as 
unhealthy cells that make up the immune system. 
 
8.14.9. All such patients and their families have these matters carefully explained to 
them by the clinical team responsible for their care. The families of patients 
undergoing treatment whom we met were clear about the risks involved.  
 
8.14.10. These risks include the possibility of life-threatening infection; they 
recognise that, sometimes, the patient succumbs to such complications.118  Unusual 
infections may be the main cause or are linked to deaths, but they are rarely the sole 
contributory factor. Patients are most at risk during treatment cycles, or when 
treatment options have run out and palliation is the mainstay of care. 

                                            
118 Witness Statement: A28366984 
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8.15. What Was the Aim, or Standard of IP&C? 
 
8.15.1. The aim of IP&C in this context is the initiation, establishment and use by the 
IP&C Team of the IMT to mount a consistently effective response to incidents, 
appropriate to the level of the incident, involving the correct disciplines and suitable 
levels of internal and external support.  
 
8.15.2. Standards and accepted practice are contained in the Scottish Infection 
Prevention and Control Manual, Management of Public Health Incidents: Guidance 
on the Roles and Responsibilities of NHS led Incident Management Teams (2017) 
and accompanying documents.119  The CNO’s National Support Framework 
mechanism, a protocol of incident escalation, is the product of work following reports 
on the Victoria Infirmary (Watt Group) and the Vale of Leven Hospital outbreaks. The 
portfolio includes assessment tools and reporting templates. 
 
8.15.3. Given that the patient population and the nature of several of the infections 
are exceptional in several ways, as outlined above, it is not unusual for there to be a 
number of special features within the management of such outbreaks: 
 

 Several meetings, often in quick succession; 

 Invoking higher ‘flags’ (green, amber, red) that signify the seriousness and 
significance of the incident, according to established criteria; 

 Several versions and updates of Healthcare Infection Incident and Outbreak 
Reporting Template (HIIORT) documents, within the Healthcare Infection 
Incident Assessment Tool (HIIAT), used by the team to assess every 
healthcare infection incident; 

 Inclusion of a wider circle of interests including internal staff, external 
expertise, and senior management as the incident investigation progresses; 

 A senior management support group as an adjunct to the IMT, when there is 
added complexity and particular severity of the incident; 

 Alternative chairing arrangement when the position of the chair as both leader 
and main investigator of a protracted and complex incident mandates this 
change. 

 
8.15.4. All these features are contained as provisions in the Management of Public 
Health Incidents: Guidance. Additionally, NHS GG&C has its own Prevention and 
Control of Infection Manual that contains policies, operating procedures and 
guidelines for the use of practitioners in support of Incident Management.120 
 
8.16. What Happened? 
 
8.16.1. On each occasion we describe, the IP&C Team set up an IMT. 
 
 
 

                                            
119 See CNO(2012)01-update:  https://hpspubsrepo.blob.core.windows.net/hps-
website/nss/1673/documents/1_shpn-12-mphi-21062017.pdf 
120 See www.nhsggc.org.uk/your-health/infection-prevention-and-control/prevention-and-control-of-infection-
manual-policies-sops-guidelines/ 

https://www.nhsggc.org.uk/your-health/infection-prevention-and-control/prevention-and-control-of-infection-manual-policies-sops-guidelines/
https://www.nhsggc.org.uk/your-health/infection-prevention-and-control/prevention-and-control-of-infection-manual-policies-sops-guidelines/
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8.16.2. Following outbreak management in other parts of the hospital (the retained 
estate), the first incident of unusual infection in the new hospital, affecting a child 
patient in Ward 2A, was in February 2016, due to the microorganism Cupriavidis 
pauculus. Investigation linked the infection to the aseptic pharmacy suite – that is, 
the area where parenteral drugs and nutrition that was infused into very sick patients 
was prepared. The incident was traced to a tap in a sink in the aseptic suite. The tap 
and sink were replaced. Such an infection did not recur in that year, and the incident 
came to a close. 
 
8.16.3. In July 2017, two cases of infection arose inside eight days with the 
microorganism Stenotrophomonas maltophilia in the paediatric intensive care unit. 
There was one associated with a death; there were several other factors that 
contributed to the death. The IMT took account also of several other serious gram-
positive infections occurring in patients at that time. The IMT decided that central 
venous line clinical care was the most likely factor that was common to the incidence 
of the infections. There followed a focused response that has yielded sustained falls 
in infection of this type over the succeeding three years. 
 
8.16.4. A second case of Cupriavidus pauculus occurred in September 2017, 17 
months after the first case. 
 
8.16.5. Later in September 2017, the SBAR document that gave rise to a 27 point 
action plan detailed five main categories of concern:  
 

 Building design including isolation rooms for patients with infectious disease, 
apparent flaws in construction and their relationship to patient placement in 
appropriate rooms;  

 Specific building problems and infections in Ward 2A of RHC; 

 In the light of recent water test failures and the vulnerable population, water 
quality in Ward 4B of the adult hospital; 

 Standards of cleaning; and  

 The skill set and leadership of the Board Infection Control Team (IC Team). 
  

In essence there was continuing concern not only about incidents of reported 
infection but also risk and safety factors that predispose to future infection. This 
event cross-refers to the whistleblowing process that we describe in Chapter 9. 
 
8.16.6. In 2018, between 29 January and 26 September there were 23 cases of 
blood stream infections involving 11 different organisms. Cupriavidus pauculus was 
the first organism identified in a young patient. Testing of the water supply was 
undertaken across both hospital sites early in the investigation. This testing identified 
widespread contamination of the water system with other organisms, not confined to 
the children’s ward 2A & 2B. 
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8.16.7. Three IMTs took place throughout this period. Details of the entire set of 
episodes is set out in the HPS/HFS report, “Summary of Incident and Findings of the 
NHS Greater Glasgow and Clyde: Queen Elizabeth University Hospital/Royal 
Hospital for Children water contamination incident and recommendations for 
NHSScotland,” the main findings of which have been discussed in Chapters 4 – 7.121 
122  
 
8.16.8. The three incidents (IMTs) lasted less than one month each in the first two 
cases, and less than two months in the third case (September to November). The 
investigations sparked a series of radical measures to control the outbreak and 
prevent a recurrence. 
 
8.16.9. The IMTs’ attention initially was devoted to the clinical cases associated at 
that time with the water system; it then broadened from the water and taps to take in 
the drainage system.123 HPS’s view in its report was ‘the environmental 
contamination and subsequent associated clinical cases (were) occurring as a result 
of the contaminated drains and the impact caused by the fitting of point of use filters’. 
For this and consequent operational reasons, NHS GG&C took the decision to close 
the ward in RHC on 13 September; the actual move took place on 21 September 
2018. 
 
8.16.10. Although there was significant disruption to cancer treatment regimens and 
additional antibiotic treatment to clear infection, no deaths resulted from these 
infections. 
 
8.16.11. Fundamental works took place in December 2018 to insert a chlorine 
dioxide plant, sensors and dosing stations in the water system supplying the RHC; in 
March 2019, the system was installed by NHS GG&C for the whole QEUH complex. 

124 125 Work continues on systems in Wards 2A & 2B of RHC, which remain closed at 
the time of writing. 
 
8.16.12. Analysis of four years (June 2014-18) of paediatric bacteraemias in a report 
from a hospital microbiology and pharmacy group demonstrated the issue well.126 
Following a drop in bacteraemias amongst child and young people’s haemato-
oncology patients after clinical services moved to the new RHC over the period 
2015-16, there was a rise in gram-positive bacteraemias attributed in the main to 
intravenous line infection – see above – and then a steady rise in gram-negative 
bacteraemias.  
 
8.16.13. These microbes were of many types, and more often bacteraemia results 
showed multiple microbes in the same sample. The most likely explanation was that 
the pattern of infection could be linked to environmentally derived sources. 
 
 
 

                                            
121 Review Evidence: A2850832 
122 Review Evidence: A28046651 
123 Review Evidence: A28046651 
124 Review Evidence: A28046651  
125 Witness Statement: A28153165 
126 Review Evidence: A28559866 
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8.16.14. Meanwhile, two cases of Cryptococcus emerged within several weeks at the 
close of 2018, affecting one adult and one child patient with haematological cancers. 
An IMT was established for this event. Both cases were reported in December 2018; 
one died in December, and the other in January 2019. 
 
8.16.15. In January 2019, a patient elsewhere in the adult hospital died with a 
diagnosis of multi-system disorder, although a rare Mucor organism had been 
isolated from the patient during their final illness. At the time the Review was 
established Mucor was considered to be a cause of death; this position changed 
after further review, and Mucor ceased to be a recorded cause of death. 
 
8.16.16. These latest three death reports, in the context of the foregoing infection 
clusters, gave rise to the establishment of this Review. We deal with these matters 
further in Part 4 this chapter. 
 
8.16.17. In 2019, and following the announcement of the Review, a series of gram 
negative bacteraemias were the focus of a prolonged IMT, starting in the spring until 
the autumn. 15 patients were affected. 127  At first, our Review team did not envisage 
that the episodes that were taking place as the Review set off would be part of our 
remit. Nonetheless the events are material to the Review as they formed a backdrop 
to the atmosphere in which interviews took place with witnesses. This set of IMT 
meetings – prolonged in individual duration in many instances and also over many 
weeks – were marked by sustained and unresolved conflict about the likely 
hypothesis that explained the infection cluster. 
 
8.16.18. There were reports of increasing tension that several participants perceived 
at the meetings, and unauthorised disclosures of discussions afterward. Pre-
meetings of senior management began to be held, without the involvement of the 
chair, and without clear explanation of their function to IMT participants. In the late 
summer, the chair was replaced by a senior public health consultant. The IMT was 
stood down in the following month. 
 
8.16.19. In November 2019, HPS published its commissioned Review of NHS GG&C 
paediatric haemato-oncology data covering this period including the analysis and 
interpretation published the year before by the hospital group.128 
 
8.16.20. The key issues were reconciliation of varying ways to collect and categorise 
microbes, and whether there was a clear single source for the microbes. It also 
compared experience in this patient set with two other Scottish hospitals that treat 
similar patients. It: 
 

 Validated the study of 2014-18 and extended the run to 2019; 

 Confirmed that the way of recording the microbes offered the same or similar 
result; 

 Noted the proportion of multiple isolations of organisms (one-third of all 
samples, a total of 18 different microbes according to one of the four 
categorisations used); 

                                            
127 Review Evidence: A28046651 
128 See www.hps.scot.nhs.uk/web-resources-container/review-of-nhsggc-paediatric-haemato-oncology-data/ 

 

https://www.hps.scot.nhs.uk/web-resources-container/review-of-nhsggc-paediatric-haemato-oncology-data/
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 Did not dispute whether the sources were environmental but questioned the 
probability of a single source. 

 
8.16.21. Comparison with other haemato-oncology centres in Scotland shows 
variation over time but no clear pattern – there are problems over direct comparison, 
given the case mix differences within this very small population.  
 
8.16.22. In conclusion, there is currently no agreed source of the cluster of infections 
that took place in 2019 although environmental sources remain a possibility at least 
for a proportion of the cases. The case series review currently underway, 
commissioned separately by Scottish Government via the Oversight Board chaired 
by the CNO, may shed further light on this series of adverse events. 
 
8.17. Discussion 
  
8.17.1. The scale and persistent nature of this set of events is exceptional. For any 
large hospital to deal with this number of events may not be unusual, particularly 
where the number and type of vulnerable patient groups is high. One aspect of the 
hospital and its size is that there few comparators for the hospital, and so experience 
of the scale of the challenge is unusual, and rested largely on the shoulders of one 
person in this case – the lead ICD. It is little wonder that strains showed, although 
the quality of healthcare for patients in the face of waves of new events did not 
waver.   
 
8.17.2. The conduct of these investigations complied with guidance as set out in the 
manual, and was by and large impressive. The response to the events of 2018 that 
led to the closure of Ward 2A & 2B was particularly so, despite the amount of 
uncertainty about the nature of the problem, changing focus, the number of 
extremely ill children, the mounting resource implications as systems were taken 
apart and major modifications planned and implemented, pressure to attend to other 
matters connected with the building as set out in the 27 point action plan, and the 
inevitable public profile and need for communications.  
 
8.17.3. The installation of chlorine dioxide dosing to the entire hospital’s water supply 
without interruption of the clinical service over the autumn and winter of 2018-19 
stands out as an operation of sizeable ambition and without precedent – those 
engineers and managers who carried out the task deserve credit. 
 
8.17.4. One unanswered matter is the placing of the water system on the IP&C risk 
register in 2018, and not at the point of first raising concerns – at the time of opening 
of the hospital when the Legionella report was submitted by the outside contractor. 
 
8.17.5. The accounts we have received from the proceedings and the outcome of the 
IMT series of meetings in 2019 relating to gram negative bloodstream infections vary 
and, in several respects, are irreconcilable.  
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8.17.6. What is clear is that the establishment of the IMT followed IP&C Manual 
guidance. However, the prolonged nature of the incident should have alerted first the 
Infection Control Committees (ICCs), then senior management to problems. In the 
circumstances there should have been escalation of the incident and review of its 
leadership. 
 
8.17.7. There is no excuse for the ‘extreme behaviour’ as reported by one witness, 
and expressed by a large number of others in several ways, or the resultant 
intimidatory atmosphere that built around the IMT process during 2019. Amongst the 
accounts were reports of intolerance and lack of respect, for expertise and the 
integrity of the views of others.   
 
8.17.8. Each member who played a part in that process needs to reflect on their role 
in making future IMTs managing complex and serious clusters of infection a 
constructive solution-finding process that offers the best opportunity for expertise to 
have impact and for the best patient outcome. Focus has to be on the subjects of the 
incident, future prevention and to ensure there are lessons to learn for wider 
application. 
 
8.17.9. IMTs have to remain an open-minded and constructive business-like 
experience where participants act as a team, and where patient wellbeing prevails 
over notions of the moral high-ground and uniqueness and correctness of one view 
to the exclusion of others. 
 
8.17.10. NHS Boards have to recognise when risks are rising in building-related 
systems where are potential links with disease, complex and prolonged IMTs need to 
be escalated, and to recognise a crisis for what it is. 
 
8.17.11. A further point is that, amidst the turbulence of these events, the scale, 
complexity and newness of such a set of incidents contains a great deal of learning, 
not least about investigatory methods, the type of disciplines required to tackle the 
incident effectively, and the knowledge that is missing that demands further 
investigatory research to answer. There is a wealth of wider learning and knowledge 
to disseminate from this exacting and protracted set of events. 
 
8.18. Explanations About These Events  
 
8.18.1. Several points have arisen during this account that we proceed to consider 
further in later parts of this chapter: 
 

 The link between three deaths from Cryptococcus and Mucor infection and 
environmental factors; 

 The water and ventilation systems – relevant to each stage; 

 The Management and Governance of the IP&C function; 

 The contribution of HPS. 
 

At this point, we summarise the impact of the events so far, the links between 
building system problems and infections, and the human and wider costs. 
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8.19. Impact – Healthcare Associated Infection and IMTs in the Hospital 
 
8.19.1. The water system of the hospital became, from within one year of admitting 
patients, the emerging source of infections that entered the bloodstreams of a 
substantial number of child patients with haematological cancers. The HPS report 
(2018) states that they were investigating a ‘contaminated water system’; the entire 
new hospital was affected and, after immediate local action in the vicinity of the 
affected patients, the remedy became a new system of additional chemical 
disinfection for the hospital water supply. 
 
8.19.2. Medical microbiologists predicted this risk in their SBAR document of 
October 2017, identified the likely places where they would have impact, and a 
number of associated and relevant matters. They were correct. 
 
8.19.3. The Review takes the view that, in the design, construction and 
commissioning of QEUH, the client and construction contractors set out to comply 
with standards consistent with a more conventional hospital; they should have taken 
greater account of the needs of all potential patients including those in the high risk 
groups such as severely immuno-compromised patients. 
 
8.19.4. The remedies required to tackle the serious infection clusters, systemic 
shortcomings and sub-optimal design and operation, have come at great cost. They 
have had substantial impact on patients’ and families’ wellbeing although without 
directly attributable deaths, and substantial public expense that extends from 
pharmacy costs through to capital investment in water systems. The effect on staff, 
the displacement of patients, and very careful planning that has resulted in order to 
meet patient needs and minimise delays in treatment, are also amongst indirect but 
immeasurable costs. 
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Part 3 - The Management and Governance of the IP&C Function in QEUH/RHC 
 
8.19.5. This part of the chapter reviews what we know about the IP&C function in the 
new hospital once it opened, and draws lessons and findings that lie behind these 
events in managing the incidents. 
  
8.20. Key Points 
 
8.20.1. These are: 
 

 Leadership of the IMT, and the roles of participants; 

 Generating hypotheses as to what has caused incidents; 

 Methods of investigation; 

 The importance of relationships and role clarity; 

 Accountability for management and professional performance; 

 Problem solving capability. 
 
8.20.2. Leadership of the IMTs throughout the period 2015-18 was effective. The 
internal frictions within the IP&C Leadership team, and the medical microbiology 
community, served to undermine its own effectiveness and influence of the Chair in 
the difficult circumstances that they encountered in 2019. There should have been 
the opportunity to resolve differing clinical perspectives and build consensus, aside 
from formal meetings. Senior management should have picked up the need for 
escalation and review of team leadership, as the IP&C Manual sets out. 
 
8.20.3. The Review heard polarised views expressed by groups of microbiologists 
and clinicians, backed by evidence on either side. One group portrayed the cluster of 
gram negative infections as representing significant clinical risk borne of a likely 
external influence, probably from an environmental source or sources, and possibly 
linked to problems with the building such as the lower than expected number of air 
changes per hour (ACH).  
 
8.20.4. The other group believed that the gram-negative contaminants causing a 
variety of serious infections were inevitable but clinically manageable consequences 
of the standard hospital environment and patient population in question; any external 
factors were multiple and possibly unalterable, and the risks were acceptable. 
 
8.20.5. The Review is not in a position to pass judgement on the definitive 
interpretation of the views expressed or the supporting data (due to inconclusive 
scientific evidence) but is concerned that there appears to have been no functioning 
process to consider the data in the round nor to reconcile the clinical differences. 
Amongst the microbiology department of NHS GG&C there has been no capacity to 
agree to disagree. 
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8.20.6. Nonetheless, blood stream infections caused by a variety of organisms have 
occurred to a degree that concerns decision-takers to search very hard for a 
common cause; the design, construction, stewardship and early maintenance of the 
water system is of sufficient concern to make strong enough links, merit decisions 
and actions that have resulted in taking substantial precautionary measures to repair 
and replace parts of the water and drainage systems, maintain the water system with 
extra chlorination. 
 
8.20.7.  Similarly, findings relating to the air ventilation system where it was not 
compliant with published guidance necessitated action. The isolation of unusual 
organisms that may have links to human disease heightened concern, and resulted 
in a series of actions following the opening of the hospital to ensure the protection of 
patients, to address the system’s known shortcomings and maintenance breaches, 
then to maintain the ventilation systems to a high standard, particularly high in the 
case of systems supplying very vulnerable patients. 
 
8.20.8. The contribution of HPS was, at both NHS GG&C’s and Scottish 
Government’s request, to deliver two key reports and consultancy in support of the 
clusters.129 
 
8.20.9. Its role and authority has been contested by hospital microbiologists at 
several points though the process – specifically following the report of the 2018 
outbreak, and during the IMT process of 2019. It has also developed guidance on 
water systems and air ventilation systems in response to the events associated with 
this Review, published in 2019.   
 
8.20.10. Perhaps there was a skill or role deficit that HPS did not fill – it was not clear 
from the accounts we heard. If that is the case, then we discuss elsewhere the clarity 
of roles of a future new National Centre for Reducing Risk in the Healthcare Built 
Environment in which the skill sets available to local boards and the national centre 
should and must relate effectively. 
 
8.21. What Lessons or Learning can we Draw? 
 
8.21.1. The Management of Public Health Incidents: Guidance, Scottish and NHS 
GG&C Prevention and Control of Infection Manuals, associated policy and guidance, 
together form an effective framework. We consider elsewhere the convention and 
requirement to report a standard set of common and important infection conditions 
that may skew attention away from the diligent investigation and governance of 
unusual infections when they occur. 
 
8.21.2. Each one of the elements in the 4 October 2017 meeting responding to a 
problem-defining SBAR document from the week before – bringing together 
concerns about the building, cleaning, water quality and clusters of infection – has 
substance and several proved to be predictive of problems that followed.  
 
 
 

                                            
129 Review Evidence: A2850832 
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8.21.3. This document initiated the whistleblower process. Management action from 
that point was steady, systemic and methodical; they acted in good faith, even 
though some elements may have been delayed. We have to accept that each main 
actor in the action plan had also a role in addressing the events that engulfed the 
IMTs of March 2018 onward. 
 
8.21.4. There should have been more urgency to correct the key defects and 
manage the consequent risks from the opening of the hospital until the end of 2017 
in response to reports and emerging trends. Strong advocacy was not sufficient to 
alert new facilities managers to flaws in a building that, they were given to 
understand, was in good working order in every respect at the time of opening. We 
discuss elsewhere why that might have been.  
 
8.21.5. Incident management was proficient. One can conjecture that the stress and 
learning of successive IMTs in 2018 resulted in two tendencies for practice in 2019 – 
first, to keep the incident management alive pending new cases arising – in 2018, 
three separate IMT processes dealt with the emerging problems. Second, there was 
a set of contested theories – that a single cause, a single source indeed, would 
again become apparent in the investigation of the blood stream infections of 2019, 
as they had in 2018 (the water and drainage system).  
 
8.21.6. Examination of the data, in the view of the November 2019 report by HPS, 
did not support that theory. Several causes and sources remain a possibility, a 
phenomenon that typifies apparent outbreaks where candidate causes include 
environmental factors. 
 
8.21.7. Leaders within the hospital did try to benchmark their experience with other 
similar hospitals. The NHS GG&C review of clinical performance made an overall 
assessment of the hospital’s infection record in its first years, with historical and 
cross-Scotland data.  
 
8.21.8. The Review has already identified in Chapter 2 that the singular nature of 
large hospitals means that like-for-like comparison is challenging. We discuss later 
other factors that impede open learning and sharing of experience. Nonetheless, 
more effort is required to benchmark the hospital’s infection record with other very 
large general and highly specialist hospitals. In addition, however, successful 
prevention of infection does not rest on recording and reporting the incidence of 
infection, but the assurance of preventive systems and safety factors. 
 
8.21.9. Typing of microbes does not link firmly the environmental samples with 
consequent infection, other than in a very few instances. We await the case series 
review to determine the precise proportion of instances where investigators 
established a match.  
 
8.21.10. The first unusual microbe to be isolated in the series, in 2016 – Cupriavidis 
pauculus – was one such occasion where investigators found a perfect match, but it 
was followed and documented by few others, despite extensive environmental 
testing. 
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8.21.11. We judge that microbiological typing, as a precise method of linkage, is a 
useful tool that can be used to investigate outbreaks but not a definitive approach. 
As in this more recent cluster of infections, involving a variety of organisms, 
sometimes with several different organisms isolated from single patients, the 
problem is of much greater scale and complexity, and requires a combination of 
approaches. 
 
8.21.12. There is a great deal of learning and experience that has resulted from 
these complex and unusual events. Few IP&C teams internationally will have 
encountered the scale and complexity of the incidents we have described. We 
encourage those who took part, and the new National Centre to collate and 
disseminate the experience that QEUH has provided for IP&C. We deal further with 
research and learning in Chapter 9. 
 
8.22. Lessons that Relate to Management and Governance of the IP&C 
Function: 
 

1. Conscientious advocacy from ICDs and microbiologists, backed by empirical 
risk-based evidence and then supported by data, are important and their work 
deserves attention and concerted management response; 

2. A team approach to professional colleagues working with common purpose, 
with both effective leadership and followership – a properly recognised first 
(Infection Control Lead) amongst equals who are willing to be led –  is 
essential to gain and sustain respect and influence amongst colleagues from 
other disciplines acting in good faith; 

3. Clinical science and epidemiology skills, in addition to medical and nursing 
skills, are fundamental elements of an effective IP&C Team and IMT. Where 
necessary, they should be augmented when theories are unclear, difficult to 
support or contested. We now add to this skill set expertise in the design and 
construction process; 

4. IMT chairs and IP&C Leads need the requisite skills and support to be 
effective. Management of risk and prevention measures, as well as 
management of incidents involving very sick people and concerned clinicians, 
requires particularly high levels of blended talent. IP&C Leads need to be 
collaborative, forge consensus amidst uncertainty where possible, possess 
reserves of personal resilience, and draw on accumulated experience backed 
by responsive management and personal reflective opportunities. Colleagues 
must let the Infection Control Lead be the person that she or he is appointed 
to be. We discuss in Part 6 of this chapter the needs for assured leadership 
and skill set in that respect, and continuing professional development in this 
and other roles; 

5. The role of senior management in keeping channels to governance open, 
escalating incidents, recognising crises, marshalling additional skills and 
resources to incidents are also fundamentally important elements of an 
effective response. Management should be responsive to infection prevention 
concerns before it is necessary to deploy control measures; 

6. Clinical professionals need to appreciate the role of management; both parties 
need to explain and accept the importance of their roles to each other; 
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7. Strategic communications capability is a sophisticated resource available to 
IMTs, and there should be adequate investment and reserve in this function of 
the NHS Board. 
 

8.23. Findings 
 
8.23.1. The role of IP&C in QEUH/RHC was not solely confined to the new hospital, 
haemato-oncology patients and the events we describe here. Neither were unusual 
infections occurring solely in QEUH; other hospitals in the NHS GG&C area were 
isolating unusual organisms, often of a similar nature to those reported in QEUH. 
 
8.23.2. The general profile of infection control in terms of recorded incidence of key 
infections and outbreaks in the QEUH hospital complex was as good as, or better 
than other comparable data, both in other hospitals and compared with the hospitals 
that QEUH/RHC replaced and also when compared with other hospitals across 
Scotland. 
 
8.23.3. Leadership of the IMTs throughout the period 2015-18 was effective. The 
internal frictions within the IP&C Leadership team, and the medical microbiology 
community, served to undermine its own effectiveness and influence of the Chair in 
the difficult circumstances that they encountered in 2019. There should have been 
the opportunity to resolve differing clinical perspectives and build consensus, aside 
from formal meetings. Senior management should have picked up the need for 
escalation and fresh leadership. 
 
8.23.4. The Review considers system and thematic issues later, and makes further 
recommendations. The following are general matters relating to the IP&C Team role 
in respect of a building project of any scale. 
 
8.24. Recommendations 
 
8.24.1. The scope of the roles of ICD, ICN and IP&C Team involved in a major 
construction project should conform to the scope and style of engagement laid out in 
guidance and good practice documents. 
 
8.24.2. The IP&C Team should be appropriately involved throughout the life of a 
project. 
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Part 4 – Air Ventilation – Investigation of Links with Incidents of Disease 
  
8.24.3. In Part 2, we describe three deaths that were linked at points in late 2018 and 
early 2019 to unusual organisms. The two organisms in question are Cryptococcus 
and Mucor. This part of the chapter considers several issues and challenges relating 
to the characteristics of air ventilation systems and related potential infection risks, 
and then takes a view on links with the building and these deaths. 
 
8.25. Key Points 
 
8.25.1. These are:  
 

 General matters relating to air ventilation, air quality, and airborne pathogens; 

 The challenge of investigating infections with a possible environmental cause; 

 Underlining the role of ICDs and ICNs in preventing infection with respect to 
the built environment; 

 The Review’s comment on the links between the infections, and the deaths. 
 
8.26. Context, Background, and Relationship to Other Matters 
 
8.26.1. Three deaths of patients – child and adult – took place in December 2018 
and January 2019 and are included in the chronological account of serious infection 
events earlier in this chapter. Two were linked to infection with Cryptococcus and 
one with Mucor – both are unusual infections, although neither is confined to this 
hospital group or the patient group. 
 
8.26.2. These deaths were widely reported in the media and several links to cause 
were discussed and advanced as explanations – pigeons, their remains and 
excrement located close to an air inlet to the ventilation system in the hospital in 
particular, in the case of Cryptococcus.  
 
8.26.3. Before we turn to these specific matters, we consider broader matters in the 
field of air quality, air ventilation systems, and the investigations of infection that 
seeks to understand causes of environmental airborne infection. We have described 
in earlier chapters on construction – design, build and commissioning – and the early 
part of this chapter on IP&C advice and expertise in this area, aspects of potential 
prevention that relate to air ventilation systems. This part addresses matters of 
clinical and epidemiological investigation in dealing with issues over air ventilation 
and construction. 
 
8.27. What Was the Aim, Expectation or Standard? 
 
8.27.1. There is no well-established set of standards for investigation of unusual 
infections with a possible environmental cause, over and above conventional 
investigatory guidelines mentioned earlier – pathways and observations that are 
assured to isolate unusual airborne pathogens, or surveillance to detect possible 
hazard levels.  
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8.27.2. The pathogens are extremely variable; their natural history is diverse; 
methods of entrapment and growth and identification are all challenging. Legionella 
is perhaps the most well-known and researched airborne pathogen; even in this 
case, often the best epidemiological investigations only reach an empirical rather 
than firm microbiological link. In the case of Legionella, there are a limited number of 
possible routes of transmission, mainly through the air and in water aerosols. 
 
8.27.3. One indicator of such a limitation reflecting risk rather than a specific 
pathogen was the closure of the adult haemato-oncology unit soon after opening the 
hospital in 2015. The decision was based on a raised particle count indicating a 
general risk, rather than a particular pathogen. 
 
8.27.4. Within the science of air and risk is the exacting set of sciences that 
characterise air quality – be it chemical, biological, temperature, odour, humidity or 
other qualities such as particles and particle size. In any investigation, context and 
the right approach to investigation are key – these require specialist knowledge, 
careful analysis and interpretation of findings. 
 
8.27.5. At the current time, there is a lack of scientific consensus about issues such 
as the level of risk posed by the reduced number of air changes per hour (ACH) in 
certain clinical environments.  
 
8.27.6. Despite the great uncertainties in evidence we can say that available 
knowledge shows that there is an inverse relationship between infection risk and air 
change rates; risk falls with progressively higher air change rates. 130 
 
8.27.7. Critical points (specifically 2, 2.5, 3, 6, 10, or 12 ACH in guidance and 
performance reports) are quoted in guidance documents but without evidence to 
justify these values as specific thresholds.  The air change rates quoted in guidance 
are higher than those in QEUH in general terms for areas that were expected to host 
vulnerable patients, accepting that context and circumstances are important. 
 
8.27.8. So we can conclude that guidance provides tangible thresholds for 
satisfactory functioning of an air system, although they may not correspond to 
specific thresholds for risk to patients in scientific study. That element of risk very 
much depends on the patient, their clinical context, and other factors. 
 
8.27.9. Air pressure is also an important matter; again, context is important. Pressure 
differences between the location of a patient and their surroundings may protect the 
patient, or those in the vicinity, and depend on the circumstances. With ID of the kind 
that, normally, a small number of infectious patients harbour – such as drug resistant 
types of TB or all types of Ebola infection – protection of those in the vicinity is the 
priority. 
 
8.27.10. For a BMT patient, their protection from potential disease pathogens carried 
by themselves or others, through invasive procedures such as intravenous catheters, 
or carried through the air or in the water, is the key objective.  
 

                                            
130 See Chapter 4, specifically section 4.5.24 
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8.27.11. The required air systems – generating negative or positive pressure 
respectively – call for very different hospital patient isolation designs. SHFN 30 
(2007) states that an isolation unit should not be designed with the intention of 
serving both pressure characteristics. 
 
8.28. What Happened? 
 
8.28.1. The IP&C team that took on responsibilities for the operation of the new 
hospital, and for offering informed advice on where to site patients, was unable to 
locate and subsequently to have confidence in the data they had to hand to know 
whether the air ventilation systems were adequate to lower risks to, or protect 
patients effectively from, hazards; and in addition protect carers and surrounding 
patients from being infected.131 132  
 
8.28.2. These concerns were based on empirical and performance data, not on 
actual infection, and persisted though the early years of the hospital’s operation, 
sometimes resulting in the transfer of patients whose infections posed a risk to 
others to other hospitals with appropriate facilities. 
 
8.28.3. Therefore, ICDs who are likely to be the most skilled members of staff in 
understanding the clinical significance of such risks are entitled to advocate with 
supporting evidence for their patients on the basis of the characteristics of a 
system’s performance to prevent infection. This is preferable to resorting to 
investigation of incidents, when the results are often inconclusive and potential harm 
has already occurred. Nonetheless, they face the reality also of having to balance 
risk, considering alternative options to ensure patient treatment continuity, and to 
consider additional measures to reduce risk where alternatives are viable. Examples 
would be extra air filtration, extra bio-security and hygiene measures for staff and 
visitors, or anti-microbials that prevention infection (anti-microbial 
chemoprophylaxis). 
 
8.29. Three Deaths From Unusual Infection Occurring in December 2018 and 
January 2019 
 
8.29.1. We turn now to the link between three deaths associated with Cryptococcus 
and Mucor infection and environmental factors. In the specific instance of the pigeon 
and excrement found in the hospital near an air inlet, we understand that where the 
pigeon remains were found does not match the air systems supplying specific parts 
of the hospital where certain patients affected by one microorganism (Cryptococcus) 
spent much of their in-patient care. 
 
8.29.2. The presence of pigeons within or in the vicinity of the hospital, or defects on 
the building that would allow the entry of a pigeon or other bird carrying a specific 
organism capable of causing a serious infection in a vulnerable person are not 
sufficient to establish a strong association or causative link.  
 
 

                                            
131 Review Evidence: A28559866 
132 Witness Statement: A27969615; and A27969651 
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8.29.3. There has been a series of investigations; it is prudent to propose and then 
investigate an association between a series of infections at certain times and the 
possibility of contamination linking to consequent infection. However, this association 
in this investigation falls short of a firm link between the events in the built 
environment and specific infections. 
 
8.29.4. On the reports we have reviewed and advice we have heard, therefore, we 
judge that the link between pigeons, pigeon guano or excrement, and air inlets in the 
vicinity of these finds providing contaminated air through high quality filters towards 
the patients involved, is not a sound theory on its own. 133   
 
8.29.5. The link between the patient who died and who was associated with Mucor 
infection has been explicitly discounted. The link between two patients with 
Cryptococcus infection and bird-borne carriage of the organism does not have a 
sound evidential basis. Other potential explanations and matters remain under 
review by an expert group commissioned by NHS GG&C. 134 135 136 
 
8.30. Conclusion 
 
8.30.1. It is not within our remit to reach a conclusive judgement of the cause of 
infections, or on aspects of individual patient management, but to take a view on the 
stewardship of the service that dealt with them. We have taken a view on the three 
cases of infection that gave rise to the establishment of the Review. We note that, in 
the case of isolation of Mucor in a patient and their subsequent death, further case 
investigation has ruled out a firm link with the two events. In the case of the two 
people with Cryptococcus infection, there is not a sound evidential basis on which to 
make a link between their infection, subsequent deaths, and the presence or 
proximity of pigeons or their excrement.137 
 
8.31. Lessons 
 
8.31.1. There are a number of lessons on the investigation of infections with possible 
environmental causes: 
 

 Engage specialist help early – sampling, engineering, epidemiology and 
clinical science. The National Centre for Reducing Risk in the Healthcare Built 
Environment should act as a key source of decision support and access to 
expertise; 

 There is acknowledged difficulty of linking infection to root causes where the 
strength of linkage and number of plausible hypotheses are several. Data are 
never perfect and are open to interpretation. Infections with potential 
environmental causes are particularly difficult to manage and investigate – 
there are many contemporary references to fighting an invisible enemy. 
Understanding of that difficulty is part of the communications plan for all 
stakeholders, governance bodies, public, media and politicians; 

                                            
133 See Chapter 4, specifically section 4.5.10-12 and Chapter 7 at 7.5.13-14 
134 Witness Statement: A27867258 
135 Review Evidence: A28567791 
136 See www.nhsggc.org.uk/media/258569/item-03-nhsggc-m-19_06-tbr.pdf  
137 Witness Statement: A27867258 

https://www.nhsggc.org.uk/media/258569/item-03-nhsggc-m-19_06-tbr.pdf
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 There is procedural and scientific learning from every incident. Reporting 
should aim to add to wider knowledge, especially about unusual and serious 
infections, where experience may be of benefit in hospitals not involved in the 
incident concerned. Scientific and professional networking and 
communication is a key component of future prevention. 

 
8.31.2. Where we are not in a position to draw firm conclusions - nor are we within 
our remit to comment on individual care of people with bloodstream infection – we 
look ahead to the work that follows from the Oversight Board’s case review exercise. 
 
8.32. Findings 
 
8.32.1. Microbiological typing, as a precise method of linkage, is a useful tool that 
can help to investigate outbreaks but is not a definitive approach. Investigation of 
unusual infections with a possible environmental cause requires a bespoke approach 
to problem solving, given the array of possible environmental and patient 
characteristics, and potential pathogens. As in this more recent cluster of infections, 
involving a variety of organisms, sometimes with several different organisms isolated 
from single patients, the problem is of much greater scale and complexity, and 
requires a combination of approaches. 
 
8.32.2. We have taken a view on the three cases of infection that gave rise to the 
establishment of the Review. We note that, in the case of isolation of Mucor in a 
patient and their subsequent death, further case investigation has ruled out a firm 
link with the two events. In the case of the two people with Cryptococcus infection, 
there is not a sound evidential basis on which to make a link between their infection, 
subsequent deaths, and the presence or proximity of pigeons or their excrement. 
 
8.33. Recommendations  
 
8.33.1. ICDs are entitled to express their concerns and have them taken seriously on 
matters of infection prevention and the built environment. They should work with 
other stakeholders to develop effective solutions.   
 
8.33.2. All hospitals need to plan and have in place assured air ventilation systems 
that perform in the way they are intended or designed. 
 
8.33.3. Without knowing the thresholds for air quality that would quantify and 
minimise infection risk, we look to general measures: there should be continuing 
efforts to ensure the performance of the systems in place, assuring air quality for all 
patients, particularly patients vulnerable to airborne pathogens, and make specific 
provision for positive and negative pressure facilities for specific groups of patients 
and nearby patients and staff. 
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Part 5 - Management and Governance of IP&C in NHS GG&C 
 
8.33.4. Previous sections have described the events over time with the IP&C service 
as it related to the various phases of the new hospital. This section sets out the 
management and governance issues as they relate to NHS GG&C as the 
accountable organisation. 
 
8.33.5. This is an account about how the IP&C service coped with the critical task of 
advising the client (NHS GG&C) about infection control in the built environment of a 
large hospital with specialist elements and dealing with important changes 
throughout the building project. The opening of the laboratory block and then the 
main hospital brought about fundamental change of working patterns and 
environment. Severe challenges followed as clusters of infection emerged amidst 
continuing concerns about the quality and finish of the new hospital’s fabric and vital 
systems. 
 
8.34. The Key Issues 
 
8.34.1. These are as follows:  
 

 The appointment of the lead ICT and its effectiveness; 

 Changes over the period – after the Vale of Leven Hospital Inquiry and 
beyond; 

 Changes to the Board and former Trust management structures and hospital 
infrastructure within the geographical area covered by Greater Glasgow and 
Clyde;  

 Relationships between the ICT and the wider service; 

 The management structure of the laboratory Microbiology service, and IP&C 
service; 

 Governance of IP&C, related to Clinical and Care services; 

 Reviews, investigations and remedies within the Infection Prevention and 
Control service; 

 Leadership and followership; 

 Problem solving, ownership and resolving differences; 

 Coping with the impact of successive stresses on the service.  
 
8.35. Context, Background, and Relationship to Other Matters 
 
8.35.1. Previous sections have described, the role of ICNs and ICDs in the design 
and build phase; the move of laboratory services in 2012 followed by clinical services 
to the New Build site in 2015; friction between microbiologists in South Glasgow that 
preceded the move and exacerbation of these relationships when the hospital 
opened. We have described management review and action over the period 2015-
16, staff turnover and change in leadership, a series of clusters of unusual infections 
that have come in waves to the hospital in succeeding years, and responses to these 
incidents and clusters. 
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8.36. What Was the Aim, Expectation or Standard? 
 
8.36.1. The aim of the IP&C Team is to lead the IP&C function within the Board, 
effectively prevent and control infection associated with healthcare, and account for 
that service to the NHS Board, to the public and to Scottish Government with 
ultimate responsibility for stewardship of NHSScotland. Policy has developed in 
every respect since 2000, with reform and substantial framework building for IP&C in 
the first decade. From the start of the period since the hospital project began in 
earnest in 2008, policy, practice and organisation has been in stages of development 
rather than reform. 
 
8.36.2. Standards for the outcomes of the service are integral to the framework for 
IP&C as set out in a series of core documents listed at the start of this chapter. 
There is a policy framework with guidance, and with key supporting documents 
including the National Infection Prevention and Control Manual for Scotland. There 
are professional standards inherent in IP&C work that adhere to frameworks of Good 
Medical Practice (General Medical Council - GMC), good management practice (also 
GMC), standards developed by professional associations and colleagues, and 
common law duties such as confidentiality.  
 
8.36.3. Doctors and others are under a professional obligation to raise concerns in a 
number of circumstances including those where there are apparent risks to patient 
safety. The routes and mechanisms by which concerns can be raised include 
whistleblowing policies, which are a formal requirement for all NHS Boards. The 
impact this had in relation to QEUH is covered elsewhere in this report. 
 
8.36.4. In the modern era, NHS clinical and laboratory practice, in keeping with other 
areas of clinical practice, tends to be less a community of clinical professionals 
regulating their own service and circumstances, and more a managed arrangement 
with accountabilities in meeting agreed objectives, job planning for individuals that 
reflect team and organisational requirements, and clinical governance - 
accountability for clinical performance. 
 
8.37. What Happened? 
 
IP&C Leadership and Management  
 
8.37.1. During the design and build phase, the ICT leading the Board’s IP&C service 
comprised a manager, a lead ICD and ICN, with a nurse consultant.138 139  The nurse 
consultant had been recruited to the New Build project through a competitive 
process. The lead ICD assigned some of his programmed time to advise the project. 
The nurses functioned as a team, bringing colleagues into the advisory process; the 
lead ICD functioned largely on his own, although there was input from at least one 
other ICD in the early stages. 
 

                                            
138 Witness Statement: A28121926; A27950064; A27825389; and A27868908 
139 Review Evidence A28121926; A27950064; A27825389; and A27868908 
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8.37.2. Relationships between the lead ICD and the nursing team, the project cross-
disciplinary nursing team, other ICNs and clinical colleagues in other nursing 
disciplines appeared effective.140 141    
 
8.37.3. Involvement of nurses in formal positions with the project team ended in 
2012, although there were regular professional inputs from several ICNs in the 
ensuing construction period. The Infection Control Manager (ICM)’s main task was 
the handling and implementation of guidance that sought to develop the IP&C 
service during and following the Vale of Leven Hospital Inquiry. He liaised with the 
Medical Director as Board lead for infection control (see Appendix A for diagrams 
illustrating management relations). The IP&C nursing complement enlarged to over 
30, and related to the Nurse Director for professional matters. 
 
8.37.4. Accountability for the performance of the IP&C service with respect to the 
New Build was through reports to the NHS GG&C Board from the project. 142 This 
arrangement was considered satisfactory, in that there was no apparent need to 
disclose exceptional occurrences that had been escalated beyond the project. To all 
intents and purposes, leadership and governance relating to the IP&C function and 
the New Build was problem-free. We will come to see later that concerns that 
surfaced through the BICC that IP&C influence has not properly tackled issues as 
the hospital comes close to opening.  
 
8.37.5. Meantime friction was growing amongst the medical microbiology community. 
They had apparently adjusted to the challenge of the Vale of Leven Hospital Inquiry. 
There was praise in the way NHS GG&C Board had responded143, but also criticism 
of individuals and organisation of the IP&C service. However, the lead ICD and those 
he led were distant at best.144 Meetings were either operationally focused or not held 
with frequency, and challenge was not welcome. Attendance at meetings led by 
others was variable. 
 
8.37.6. Colleagues appear to have gone their own ways, solving individual clinical 
problems and drawing on each other’s’ experience in local groups, with liaison 
across the NHS GG&C area on an ad-hoc basis.145 The co-location of laboratories 
on to two sites across the entire NHS GG&C Board area went ahead, the South 
Glasgow reconfiguration taking place in 2012.  
 
8.37.7. The integration of departments (see earlier in this chapter) was not 
successful for microbiologists, owing to a lack of investment in the process, and may 
have served to create a more volatile atmosphere when the service changed further 
as the hospital neared opening time, and came under pressure thereafter.146 
 
8.37.8. Management of the microbiology service is as part of the laboratory services 
directorate; there is service leadership which associates with other laboratory leads 
and they solve problems within that block of related services.  

                                            
140 Witness Statement: A28121926; A27950064; A27825389; and A27868908 
141 Review Evidence A28121926; A27950064; A27825389; and A27868908 
142 Witness Statement: A27950064; and A27868908 
143 See Vale of Leven Hospital Report www.nls.uk/scotgov/2016/9781784128449.pdf 
144 Witness Statement: A27825389; A27969615; A2796965; and A27969648    
145 Witness Statement: A27865960; A27969651; A27969615; and A27825389 
146 Witness Statement: A28177333; and A27969651 

https://www.nls.uk/scotgov/2016/9781784128449.pdf
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8.37.9. A parallel management process has emerged in IP&C; in contrast to medical 
leadership for microbiology, the IP&C workforce is predominantly nursing with over 
ten times as much resource in staff time (31.5 WTE in January 2020) devoted from 
the nursing profession compared with medical input (25 programmed activities 
equivalent to 25 x four hour sessions, spread across eight doctors’ job plans in 
January 2020).  
 
8.37.10. There is a small scientist workforce. The IP&C service reports through its 
manager (who has a nursing background) to the Board Medical Director (see 
Appendix A) who represents the function corporately, and nurses report on 
professional matters to the Board Nurse Director.  
 
8.37.11. This arrangement appears to work when there are few problems; it began to 
show overt strain from 2015 when problems that needed attention were addressed 
through both routes (the microbiology and IP&C management lines), with little clarity 
about how to sustain problem solving. In turn these attempts at resolution affected 
relationships between doctors as microbiologists, and led to deteriorating 
relationships within IP&C services.  
 
8.37.12. The IP&C nursing workforce, a substantial professional group in its own 
right, continued to function in their clinical professional roles in the hospital and with 
colleagues in other disciplines in other parts of the NHS GG&C area. In the main 
ICNs are employed full-time in IP&C, and therefore function in only one management 
system. By contrast, ICDs who are in the main part-time in IP&C, have two 
management lines, one as a microbiologist and one as an ICD. 
 
8.37.13. One overt sign of that friction was the process whereby microbiologists on 
the new hospital site took part in a listening exercise followed by organisational 
development in 2015. The exercise achieved neither an inclusive approach in its 
process, nor execution of the findings.147 There was involvement in this process 
primarily of laboratory based colleagues, although corporate management 
commissioned and oversaw the exercise.  
 
8.37.14. Temporary senior clinical leadership for the IP&C service to address 
problems came from the laboratory services. That leadership did stabilise the IP&C 
service. The lead ICD changed in 2016. From then on, the IP&C leadership team did 
not function well as a unit. 148  Despite the ICM, as a senior colleague, taking part in 
the appointment of the new lead ICD, the incumbent ICN and ICM did not form an 
effective team with the new lead ICD.149  
 
 
 
 
 
 
 

                                            
147 Witness Statement: A27969651; and A27825389 
148 Witness Statement: A27969615 
149 Witness Statement: A27969615; and A28177333, 
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8.37.15. The new lead ICD had previously clashed with her predecessor when taking 
up her responsibilities in the new hospital, and did not feel bound by the practice and 
decisions of her predecessor and his influence on the team she now joined. There 
was a legacy of mistrust of the leadership team by the medical microbiologists who 
staffed the IP&C service, and its ability to solve problems effectively.150  But the new 
leadership neither engendered a followership, nor demonstrated their own cohesion 
as a team. 
 
8.37.16. Effectiveness of the IP&C team in the new hospital was sufficient to address 
the first incidents of infectious disease. However, at that stage both doctors and 
nurses experienced, through their own practice, concerns about the building that did 
not diminish.  
 
8.37.17. To nurses, this was the continuing additional workload created by building-
related problems over and above their routine clinical work; to microbiologist 
colleagues with and without formal IP&C responsibilities (all microbiologists provided 
medical IP&C advice as part of their microbiology on-call responsibilities) who 
perceived that their concerns about the building failed to be addressed adequately 
by management – IP&C management, Estates and Facilities management, and 
more senior general management. As a consequence, the resilience of IP&C 
leadership eroded, and it was not capable of addressing adequately the series of 
further adverse events that then arose. 
 
8.37.18. In 2017, there was an emerging picture of very unusual organisms causing 
bloodstream infections, with few common microbes, no particularly strong links 
between cases, several possible explanations, and weak connection to 
environmental sampling. In the middle of the year, the lead ICD who had been just 
over one year in post, took ill and was absent for a prolonged period. Temporary 
leadership from a senior colleague was in place. In late September, three 
microbiologists then wrote to the Medical Director with a detailed list of concerns, 
covering a range of IP&C related matters.  This communication became the material 
that constituted Stage 1 of the whistle-blowing process. 
 
8.37.19. This initiative prompted a confirmatory SBAR document, an urgent 
response starting with a meeting chaired by the Medical Director on 4 October 2017; 
a list of 27 actions resulted, assigned to a range of people as appropriate for the type 
of action required.  
 
8.37.20. Also in October 2017, the ICM described the ‘partial separation’ of 
management arrangements in a paper that aired the possibility of management 
change to align microbiology with IP&C.151  Similar changes were being considered 
by other Scottish Boards, but no further action has been apparent in NHS GG&C. 
 
 
 
 
 
 

                                            
150 Witness Statement: A27865960; A27331409; A27969615; and A27969651 
151 Review Evidence: A28046651 
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Governance 
 
8.37.21. The management accountability for IP&C and microbiology is as set out 
above and diagrammatically in Appendix A, along with a description of the problems 
that have arisen with two parallel lines for potential resolution – through the 
laboratory services route, and the IP&C stewardship of the Medical Director. The 
governance of IP&C is also a matter for scrutiny. 
 
8.37.22. In line with guidance, the Board operates a Board Infection Control 
Committee (BICC); this committee is chaired by the Medical Director (see also 
Appendix A).  Amongst other groups reporting to the BICC is the AICC, chaired by 
the Deputy Medical Director with oversight of acute services.  
 
8.37.23. Most of the AICC’s business focusses on performance reporting of key 
infections, as required by the Scottish Government – for instance surgical site 
infection, incidence of C.difficile and S.aureus, and issues that arise in reporting 
within the HIIAT system (see also 8.2.13).152  The AICC also oversees the 
implementation of strategy. 
 
8.37.24. The BICC has oversight of that Committee but also a range of community 
and other matters. It was the BICC that raised concerns, initially from the Chair, 
about the involvement and influence of IP&C in the New Build project in the years 
surrounding its opening. This committee meets every two months. 
 
8.37.25. The Clinical & Care Governance Committee (CCGC) has oversight of 
clinical performance, a slightly different proposition to the activities of the ICCs but 
nonetheless it is an overseeing body for accountability for clinical performance. It is 
chaired by a Non-Executive Director of the NHS Board. The Medical Director took 
the 27 point action plan first to this committee, and it was then remitted back for 
discussion to the BICC. The CCGC continued to receive updates on progress with 
the plan’s actions. 
 
8.37.26. At the point of presentation and comment on the action plan to the BICC 
(January 2018), the lead ICD had returned to work. Actions continued to be 
addressed, although the lead ICD did not perceive it as a document that she 
adopted, owned or sought to implement.153 154  Concurrently, a series of IMT 
processes began that absorbed much of the lead ICD’s attention, and led to the 
closure of Wards 2A & 2B of RHC in September 2018.155 156  
 
8.37.27. The action plan was still under active review in March 2018 at the time of 
work carried out to address Stage 2 of the whistleblowing event. The action plan was 
next considered in correspondence in December 2018. 
 

                                            
152 See Scottish National Infection Prevention and Control Manual www.nipcm.hps.scot.nhs.uk/ 
153 Witness Statement: A27969615 
154 Review Evidence: A28559866 
155 Witness Statement: A27969615 
156 Review Evidence: A82567791; and A28046651 
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8.38. What Was the Discrepancy Between Good Standard Practice and Events 
That Took Place? 
 
8.38.1. The events as described above offer a factual timeline of events, the 
contributions of various committees, and the routes that scrutiny took through these 
committees. It interprets a great deal of documentary information, and draws 
inference from the core events and concurrent events during the years leading up to 
and including the whistleblowing episode. 
 
8.38.2. Management of IP&C was liable to lack of clarity because of the escalation of 
problems through both the microbiology and laboratory service management route 
and the IP&C corporate route. This eroded the clarity and authority assigned to each; 
a series of efforts to solve problems, none of them ultimately successful, laid the 
ground for weakened resilience of management when serious problems 
subsequently emerged. 
 
8.38.3. Uncertainty of a different type overshadowed the governance of IP&C. The 
Acute Committee (AICC) was a reporting group rather than a governance group in 
the way it conducted its business. It was not a committee that looked ahead, or 
behaved strategically.  
 
8.38.4. The Board Committee (BICC) was essentially a reporting committee but had 
elements of foresight and sought assurances. It was not particularly successful in 
securing assurances as, despite a paper describing past work in October 2014, 
many issues that arose subsequently in minutes relating to the ‘New Build’ as it 
opened, did not return to the Committee for closure. 
 
8.38.5. Examination of BICC agendas, minutes and papers, and HIIAT reports to the 
Board evidence an IP&C function that is operationally focused, with its agenda and 
activities largely generated by the requirements and metrics determined by the 
HAIRT. 
 
8.38.6. Consequently the majority of the information pertaining to IP&C that is 
considered by the NHS GG&C Board relates to the reporting requirements set by 
Scottish Government, who draw assurance from the levels of compliance. NHS 
GG&C practises in this way in common with most territorial NHS Boards. 
 
8.38.7. While incidents are reported this is largely done on an exception basis and 
does not feature prominently in the relevant papers or minutes. There is little 
evidence in the BICC or Board papers of a strategic approach to IP&C but rather of a 
responsive approach to exceptions that otherwise demonstrates good compliance 
with activities and standards. 
 
8.38.8. The full Health Board has oversight for governance matters; the Scottish 
Government, through the office of the CNO, oversees the HAI system across all 
NHS Boards. These higher levels of governance and assurance, generally speaking 
until the serious incidents of 2018 and subsequently, received reports of problems 
after solutions were in place, rather than work in progress. 
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8.39. Management of a Professional Service – Analysis and Continuing 
Challenge 
 
8.39.1. NHS GG&C has a general management arrangement for IP&C with strong 
functional and professional links to the Board Director of Nursing. The tripartite 
general management model of a manager, nurse and doctor is not unique to NHS 
GG&C and is widely adopted in NHSScotland. 
 
8.39.2. The large number of doctors and nurses with formal IP&C roles is unusual 
although understandable in the context of the size and complexity of the Board area 
and estate. The lead executive responsible for reporting to the Board is the Medical 
Director. This has also created difficulties with varying perceptions and 
understandings of the managerial/professional line between the Board lead ICT, and 
in particular the lead ICD, and the Board Medical Director. 
 
8.39.3. Leadership and management structures for IP&C have been reviewed 
several times in recent years but they remain divergent. They sit uncomfortably 
alongside the microbiology service, aligned with laboratory functions and clinical 
services. 
 
8.39.4. The net result has been two management lines, microbiology and infection 
control. Escalation of concerns and problem solving within the medical microbiology 
community could go in either direction.   
 
8.39.5. There has been no clarity about the utility of one or the other. Both have 
been used, but neither consistently successfully, to resolve and improve sustainable 
working relationships within the medical microbiology consultant community across 
NHS GG&C, with specific and unfortunate results that undermine the effectiveness 
of the IP&C service in QEUH. 
 
8.39.6. The whistleblowing episode beginning in 2017, lack of resilience of 
management arrangements and instability of the lead IP&C Team’s relationships set 
the scene for contested leadership into a particularly turbulent period, when the 
microbiologist community could not find the capability that would have enabled them, 
when it was important, to be able to agree to disagree respectfully. The IP&C team 
continued not to function as a leadership team. 
 
8.39.7. The reasoning behind this deterioration is not confined within the leadership 
team; they clearly bear responsibilities; nonetheless, in a community of highly 
autonomous yet interdependent professionals, it is a joint responsibility to ensure an 
effective service for the population it serves, and to help to agree and implement 
remedies when matters go wrong. This is the task that is in progress now. 
 
8.40. Findings  
 
8.40.1. In practical terms the failure to address and resolve differing clinical opinions 
relating to IP&C has resulted in confusion that does not serve the clinical community, 
management or patients in the hospital well. Managers, directors and contractors all 
reported problems with inconsistent and sometimes contradictory IP&C advice. 
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8.40.2. The Lead IP&C Team has focused primarily on operational matters and 
reporting requirements, and can function where there is no need to reconcile 
differences or solve problems; it lacks resilience, strategic leadership and 
connectedness to its local teams, to the external IP&C community and to sources of 
expertise. 
 
8.40.3. The lines of accountability for microbiology and infection and prevention and 
control doctors (ICDs) go in different directions for the same cadre of people. This 
divergence has served to perpetuate problem-solving difficulties with the service. 
 
8.41. Recommendation 
 
8.41.1. There should be a fully integrated management structure for microbiology 
and infection control services, bringing together team leadership, management and 
accountability. 
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Part 6: Appointment, Training and Skill Set of IC Team, Site Project Team  
 
8.41.2. Of the IP&C Leadership team, the nurse leadership has higher specialist 
training in infection control. This comprises both taught and learned knowledge and 
experience. There is a career ladder and professional accountability line as well as a 
management line to senior colleagues. More recently NHS Education for Scotland 
has developed an extensive portfolio of on-line learning materials for all disciplines, 
and nurses are prominent within the target groups. 
 
8.41.3. The ICM, a role that was given greater prominence following the Vale of 
Leven Hospital Inquiry, had a nursing background and some project management 
experience.  He was appointed without a recruitment process and had no specialist 
training in infection control. 
 
8.41.4. ICDs are drawn predominantly from the medical microbiology workforce, 
although some leadership positions have been taken by senior doctors from other 
branches of the profession, as was the case until 2006 in NHS Greater Glasgow. 
With the exception more recently of NHS GG&C’s lead ICD, most take on 
designated IC responsibilities as part of their clinical and laboratory blend of roles; 
they have been assigned rather than recruited. 
 
8.41.5. All microbiologists who participate in on-call in NHS GG&C cover infection 
control responsibilities when on-call whether or not they hold infection control 
‘Programmed Activities’ as part of their core job plan. Some express great interest in 
their job as ICD, although they feel pressure in the role at times. Several also have 
taken interest and acquired expertise in the built environment and there are 
examples of doctors developing that interest to a very high level of knowledge and 
academic study.  
 
8.41.6. More recently, standard setting bodies have specified infection control 
training as part of overall specialist training in infection. However, employment to 
demonstrate competence in the topic of IP&C is not mandatory. 
 
8.41.7. At interview, microbiologists say that they acquire experience as part of their 
higher professional training, but it is an assumed competence rather than a required 
competence.  
 
8.41.8. We judge that the job role of an ICD has both a very distinct knowledge set 
and requires a particular skill set and experience. It is workable for a microbiologist 
to belong to an environment that orbits around laboratories and specific clinical 
settings, interacting with laboratory and fellow clinical colleagues. 
 
8.41.9. The effective ICD requires a much broader grounding in public health skills, 
multi-disciplinary clinical engagement, risk assessment, communication and balance 
of risks, but crucially the skills and ability to influence a circle of people outside the 
clinical realm, not least general management, engineering and facilities 
management. As a clinician-manager, they hold responsibilities to take and to 
implement decisions for the organisation. 
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8.41.10. One characteristic that microbiologists in the ICD or other leadership role 
have in common with the rest of the medical profession is the ‘haphazard 
progression’ involved in taking on such roles. This is the term used by the General 
Medical Council (GMC) (11) in its regular review of medical education and practice, 
most recently published in December 2019. It is a theme that the professional 
organisations and employers of ICDs need to address urgently. 
 
8.41.11. There are several elements towards solving the increasing reluctance we 
sense of doctors in Glasgow and further afield to enter the world of IP&C. 
Encouragement, recognition and according of status will help ensure competence 
and confidence in practice.  
 
8.41.12. The formalisation of this professional arm is one where we would like to see 
much greater engagement to achieve this theme by outside bodies in Scotland and 
UK. This direction of travel for the medical microbiology profession, to become an 
expert and with explicit accredited expertise in IP&C, may be at odds with the clinical 
service direction that the medical profession is taking the specialty. 
 
8.42. Professional Requirements of Infection Control Expertise 
 
8.42.1. In contrast to nurses who have prescribed training and expected know-how, 
expectations of microbiologists to gain specific expertise and personal skills as ICDs 
in training are a recent element as a part of overall specialist professional 
development. We have learned that the specialty of microbiology is in a state of 
change, and the skill set and job responsibilities vary markedly across the UK and 
even within an NHS Board area. 
 
8.42.2. As described above, all microbiologists participate in infection control rotas 
out of hours and would therefore be expected to be competent and confident in 
offering advice on the subject for current and newly emerging problems whether or 
not they hold IP&C responsibilities as part of their core role. 
 
8.42.3. In addition, the Academy of Medical Royal Colleges and Faculties (UK) has 
overseen the integration of microbiology, which until now has been a laboratory-
based speciality, with clinical ID into the combined clinical specialty of Infection.  
 
8.42.4. There is core training in Infection; trainees can follow either single or dual 
accreditation paths in a number of permutations of General Medicine, ID, Medical 
Microbiology or Medical Virology. The role/s they adopt as consultants may also be 
single specialty or cross specialties.  
 
8.42.5. In practice, dual accredited Infectious Disease / General Internal Medicine 
consultants spend much of their time as physicians in General Internal Medicine, 
whereas dual accredited ID / Microbiology consultants will function mainly as 
microbiologists. The emergence of a robust and recognisable ICD role from this 
evolving picture is not a prime consideration. 
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8.42.6. We anticipate a tension between clinical and laboratory roles with infection 
control focus, where a distinct skill and experience set is necessary. We also 
anticipate difficulties in recruitment influenced by the range of services provided by 
individual hospitals or health boards. There will be particular challenges for hospitals 
which have laboratory-based microbiology services but which do not provide ID 
services as a clinical specialty. This will have knock-on effects for recruitment to ICD 
posts in such hospitals. 
 
8.43. Findings 
 
8.43.1. In contrast to ICNs who have prescribed training and expected know-how, 
expectations of ICDs to gain specific expertise and personal skills as microbiologists 
in training are a recent development as a part of overall specialist professional 
development. The specialties of microbiology and infection are in states of change, 
and skill sets and job responsibilities vary markedly across the UK and even within 
an NHS Board area. 
 
8.43.2. We judge that the job role of an ICD has both a very distinct knowledge set 
and requires a particular skill set and experience. The effective ICD requires a much 
broader grounding in public health skills, multi-disciplinary clinical engagement, risk 
assessment, communication and balance of risks, but crucially the skills and ability 
to influence a circle of people outside the clinical realm, not least general 
management, engineering and facilities management.  
 
8.43.3. Leadership preparation and development for ICDs is a professional need that 
they share with all other parts of the medical profession. 
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Part 7: Health Protection Scotland 
 
8.44. Introduction 
 
8.44.1. This section describes the role of HPS through the various phases of the 
QEUH. Looking forward, we draw lessons and make recommendations for the 
function of the organisation as it forms a part of the new National Centre for 
Reducing Risk in the Healthcare Built Environment in a separate section. 
 
8.45. The Key Issue 
 
8.45.1. We describe the function of HPS as a national agency and focus of highly 
specialist expertise that contributes to written guidance. In relation to the events we 
are reviewing, HPS has been in a position largely on the margins of developments in 
Glasgow, specifically the QEUH/RHC hospitals, drawn in to conduct analysis and 
provide advice only when things go wrong. 
 
8.46. Context, Background, and Relationship to Other Matters 
 
8.46.1. HPS was Scotland’s national agency for health protection matters, until April 
2020, when most of the organisation was integrated within Public Health Scotland.  
 
8.46.2. The HAI function will form a new unit with HFS in order to strengthen their 
joint approaches to healthcare hazards in the built environment, following a decision 
that formed part of the Programme for Government, 2019. Options for the future role 
and shape of that new body are still under active consideration, and this Review has 
kept in regular contact with the leadership team for that new venture. 
 
8.46.3. HPS was, until April 2020, a Division of NHS National Services Scotland 
(NSS). Under previous names (Communicable Diseases (Scotland) Unit then the 
Scottish Centre of Infection and Environmental Health), it has grown a capability for 
expertise in HAI, closely allied to the development of policy and performance 
monitoring in this area. At most points in the past 25 years, it has been housed in 
offices in Glasgow adjacent to HFS and, before that the Buildings Division, within the 
same organisation, NSS and before that, the Common Services Agency (CSA). 
 
8.46.4. The HPS HAI workforce is predominantly senior specialist nurses, ranking as 
consultants in one of several sub-specialities in HAI.157  There is administrative, 
scientist, and part-time or sessional microbiology and public health medical input. 
The nurses are usually recruits from local NHS Boards, often NHS GG&C which is 
the host city of the agency. 
 
8.46.5. These nurses bring their own experience from local practice and often 
acquire, through university courses and coursework, higher training and develop 
areas of expertise within HPS, for instance in water systems and associated 
infection, air and ventilation systems and design features relevant to infection 
prevention and control.158  The nurses work with and advise HFS on related work 
with joint interest. HFS does not itself employ nurses or other clinical disciplines. 

                                            
157 Witness Statement: A27913933 
158 Witness Statement: A27913933; and A27717518 
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8.46.6. The clinical advice includes consultation on the SHTM series and similar 
publications, although the flow of new documents has been very slow in recent 
years, owing to disinvestment in the source co-ordinating agency, NHS 
Improvement, now part of NHS England.159 More recent documents relating to water 
and air ventilation systems, published by HFS last year, have benefitted from HPS-
HAI input. 
 
8.47. What Was the Aim, Expectation or Standard? 
 
8.47.1. The aim of HPS with respect to the QEUH at the design stage was as 
contributing author of guidance, with HFS as the main publisher of the Scottish HTM 
and/or Building Note series. HPS was not regarded by NHS GG&C as a consultant 
on the guidance as the client drew up its Employer’s Requirements; with three 
documented exceptions, NHS GG&C or the project team neither sought support in 
interpretation of guidance issued by HFS/HPS, nor did HPS offer support. 160 161 
 
8.47.2. At the build and commissioning stages, HPS had the same general role; 
acknowledging that the SHTM series offers detailed guidance through to 
commissioning and operation of building systems.162 HPS offered its view on the 
installation of taps and flow straighteners according to guidance that was in place at 
the time of the design stage. 
 
8.47.3. HPS became involved when problems started to arise.163 It did so in two 
ways. CNO’s National Support Framework mechanism (12) invokes HPS’s 
involvement, when the escalation of reporting reaches a stage of disclosure to 
Scottish Government. In consequence, HPS would be expected as the national 
expert agency to be involved with incident management, particularly investigation of 
serious or unusual incidents.  
 
8.47.4. The second role would be that the local NHS Board would call on HPS for 
support. This was the process of involvement of HPS when NHS GG&C compiled its 
action plan in 2017 and, together with Scottish Government, when the cluster of 
bloodstream infections emerged in 2018, then again in 2019. 
 
8.48. What Happened? 
 
8.48.1. HPS senior staff became involved by these two routes of referral.164 NHS 
GG&C does not regard HPS as the ‘go to’ organisation for all types of expertise, 
however, preferring to source highly expert advice direct from contacts and through 
networks that it already knows. Such a set of arrangements is not a formal matter, 
although HPS accepts this state of affairs. 
 
 
 

                                            
159Witness Statement: A27996988; and  A27913933 
160 Witness Statement: A27500136; and A27913933 
161 Witness Statement: A27500136; and A27913933 
162 Witness Statement: A27913933, and A27913933 
163 Witness Statement: A27913933; A27717518; and A27913933 
164 Witness Statement: A27913933; A27717518; and A27913933 
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8.48.2. NHS GG&C likewise accepts that HPS becomes involved automatically when 
an incident escalates, although it tends to perceive the organisation more as an 
agent of Government rather than a source of decision support to the Board in its 
incident management plans.165 166Some witnesses to this Review described a closer 
relationship between IP&C in NHS GG&C and HPS, but this is based on personal 
ties rather than the corporate relationship that the two organisations might have as 
parts of NHS Scotland. 
 
8.48.3. One nurse summed up the role of their HPS colleagues:  
 
I would say HPS have done what was expected of them ……And ….., from what I’m 
reading from the minutes, HPS have given a lot of guidance, ‘have you thought 
about doing this, why don’t you look at that, can you give us this information’. From 
that point of view, they seem to have steered us very well. 167 
 
Until 2018, this has been the prevailing view from nurses. 
 
8.48.4. Others describe a more distant relationship. Glasgow colleagues assert that 
practice-based experience weakens when senior people leave the clinical front-line, 
and prefer to source and act on their own expertise on implementation.168 They 
question, therefore, the added value of HPS expertise; doctors in NHS GG&C 
especially who are looking for higher levels of expertise on epidemiology and 
knowledge of the more unusual problems from an infection control perspective will 
tend to look elsewhere. 
 
8.48.5. HPS was commissioned to make a report of the cluster of bloodstream 
infections in young patients of Wards 2A & 2B of the RHC entitled HPS/HFS report, 
“Summary of Incident and Findings of the NHS Greater Glasgow and Clyde: Queen 
Elizabeth University Hospital/Royal Hospital for Children water contamination 
incident and recommendations for NHSScotland” – one of the source documents on 
which this Review was founded. It is a detailed analysis of the year’s events until 
September 2018. 
 
8.48.6. Thereafter, relationships have become more strained. The report was subject 
to review and detailed criticism by hospital microbiologists. Throughout the 2019 
Incident Management series, tension built. This was perhaps not surprising given the 
important and gradual development of events in that year and the previous year. 
 
8.48.7. However, and in similar fashion to several of those who were present at the 
IMTs through 2019, HPS nurses felt less welcome as contributors; their advice was 
challenged to the extent that they felt intimidated. The HPS representative, a senior 
and experienced nurse, opted to go to several meetings with a colleague for support. 
 
 
 
 

                                            
165 Review Evidence: A28046651 
166 Witness Statement: A27950064; and A28121926 
167 Witness Statement: A27500136 
168 Witness Statement: A27913933; A27717518; A27950064; A28309484; A27912320; and A27865960 
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8.49. What Was the Gap/Discrepancy Between the Ideal and the Actual Events? 
 
8.49.1. Part of the issue with HPS is one of self-perception and remit – it is a group 
of specialist experts, an author of expertise and not a consultancy, with respect to its 
contribution to the preparation and publication of guidance. HPS’s work is published 
and that has been the extent of its remit for buildings in the design and build stages.  
 
8.49.2. Its operational role with respect to NHS GG&C was as problem solver, 
provider of analytical expertise and decision supporter on commission from Scottish 
Government primarily, the NHS Board senior management secondarily. Latterly 
other participants challenged their role, contested its analysis, and questioned its 
role and legitimacy in the IMT series of 2019. 
 
8.50. Possible Explanations 
 
8.50.1. HPS’s role is for the most part unexceptionable. It has maintained its integrity 
for sound and timely work, and most onlookers respect its skills. The Lead IP&C 
Team within NHS GG&C and medical onlookers have been more lukewarm. They 
question the value that HPS adds to the specialist nursing and medical input of 
locally based colleagues, as a centre for expertise for highly specialist topics, and 
their capability to offer more sophisticated analysis.  
 
8.50.2. Several witnesses suggest capacity constraints lie behind this perception, 
although priority setting by senior decision-makers within HPS about allocation of its 
resource is bound to be a factor as well.169 This is a perception that the planners and 
consultees of the new National Centre for Reducing Risk in the Healthcare Built 
Environment will wish to consider. 
 
8.50.3. One other view voiced by observers of GG&C’s culture and practices, from 
within and outside, is that the organisation tended to see itself as a self-contained, 
very large health system, and do not regard outside attention from agencies as 
welcome unless it requested help on its own terms.   
 
8.50.4. NHS GG&C’s IP&C function relates infrequently to expertise outside the 
Board area. This may be due to the wide range of expertise available, and training 
opportunities and experience for career development within the Board area. When 
ICDs wish to source external expertise, they do so largely as individuals and not 
through common consensus or through HPS (now Public Health Scotland), as they 
do not perceive the expertise hosted there as adding value.  
 
8.50.5. When incidents are escalated and HIIAT reports mandate disclosure to 
Health Protection Scotland, the national agency is involved as a matter of course; 
this relationship seems still to be an uneasy arrangement. 
 
 
 
 

                                            
169 Witness Statements: A27996988; A27912320; A28121926; and A28309484 
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8.51. Findings 
 
8.51.1. Those who lead NHS GG&C’s IP&C service, and its practitioner and 
specialist staff are in a key position to define the relationship they wish to have with 
external agencies and expertise. Until now, the total between HPS and the NHS 
GG&C IP&C service has been less than the sum of its parts. This should change 
with the emergence of a new leadership for IP&C in NHS GG&C and a new National 
Centre for Reducing Risk in the Healthcare Built Environment. 
 
8.51.2. One other view voiced by observers of NHS GG&C’s culture and practices, 
from within and outside, is that the organisation tended to see itself as a self-
contained, very large health system, and does not regard outside attention from 
agencies as welcome unless it requested help on its own terms.  
 
8.51.3. IP&C practitioners in NHS GG&C have established new knowledge and 
expertise following the experience that is the subject of this Review.  That knowledge 
and experience is valuable to colleagues in NHSScotland and more widely through 
active involvement in the development of the National Centre for Reducing Risk in 
the Healthcare Built Environment. 
 
8.52. Recommendations 
 
8.52.1. The National Centre for Reducing Risk in the Healthcare Built Environment 
will wish to consider the views expressed in this report toward the scope and 
involvement of national and local IC Teams in projects on the healthcare built 
environment, and benchmarking good practice. 
 
8.52.2. The National Centre will also wish to review the content of this report, 
reflecting on national agency skills, experience and capability matters in the recent 
past. 
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9. Introduction, context, and relationship to other matters 
 

9.1.1. This chapter draws together different strands that have emerged during the 
course of the Review and through engagement with the various stakeholders and 
groups that have formed the core of this Review’s work. 
 
9.1.2. The detailed examination of matters that lead to collation of these themes are 
set out earlier in the report. Whereas the accounts so far have been in chronological 
order, this chapter assembles subjects that draw from the different accounts. Most of 
the subjects relate directly to the original Remit of the Review, whilst a number of 
matters have arisen in the course of the Review that deserve comment; they occupy 
sections later in the chapter. 
 
9.2. What was the Aim, Expectation or Standard? 
 
9.2.1. The relevant standard or benchmark for assessing these matters belongs to 
the context that earlier chapters lay out. The tests we apply in this chapter are those 
that apply throughout the report and are described in detail in Chapter 1, in the 
section on evidence. We hold to the principle of fairness, and endeavour to highlight 
learning from the events that we describe. 
 

A. Infection Prevention and Control (IP&C) technical expertise, standards of 
professional work.  

B. Changing patterns of Healthcare Associated Infections (HAI) and implications 
C. Governance and assurance 
D. Behaviour and relationships  
E. Communications 
F. The National Centre for Reducing Risk in the Healthcare Built Environment 
G. Research, evaluation and learning  
H. Whistleblowing  
I. Duty of Candour 
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A. INFECTION PREVENTION & CONTROL TECHNICAL EXPERTISE, 
STANDARDS OF PROFESSIONAL WORK. 
 
9.2.2. This section considers information we have gathered in the Review. The 
reflections relate to the work of the IP&C function in NHS GG&C both in the 
QEUH/RHC and across the Board area and to more general matters for the future.  
These have wider application in the professions and disciplines that make up the 
IP&C team and closely related associates. 
 
9.3. Appointment, Expertise and Professional Standards 
 
9.3.1. Appointment of the IP&C leadership team was part formal recruitment, part 
selection and assignment without recruitment.170 Members of the leadership team for 
a critical function that spans the clinical, managerial and corporate elements of an 
NHS Board should all be recruited on the basis of merit, values and skills. Any deficit 
at appointment or subsequent review should be part of a development 
programme.(2) 
 
9.3.2. Appraisal and professional accreditation should be consistent with the 
professional background of the post-holder, and there should be assurance that their 
performance in post will be as a leader, as part of a leadership team, and in the 
exercise of a specialist knowledge skill set including influencing skills that ensure 
personal effectiveness. For post-holders in large Boards such as NHS GG&C the 
team would be expected to have a role in determining the future shape and influence 
of the function nationally, in close association with the National Centre for Reducing 
Risk in the Healthcare Built Environment. 
 
9.3.3. The IP&C expertise available to project teams working in built healthcare 
environments should be appropriate for the purpose. For routine tasks the HAI-
SCRIBE system assures that the right issues are in clear sight. However, major 
projects that include facilities for specialist clinical use require specific skills and 
expertise, and the personal effectiveness of members of the IP&C team need to 
meet the requirement and provide the capability to influence and inform good 
decisions. IP&C experts include those from both clinical and engineering 
backgrounds (Health Protection Scotland (HPS), 2007). 
 
9.3.4. The regulation, standards setting, training and education bodies which set 
standards for professional work are well established for medicine, nursing, clinical 
science, public health, architecture and engineering. We assess that, while individual 
contributions of professions are becoming increasingly clear, their joint and 
integrated contributions have still some way to go. We will ask the relevant 
professional bodies to examine the shared professional issues that have surfaced 
that would underpin expertise and continuing professional development in the area 
of the built environment for healthcare, and recommend measures that meet the 
modern requirements of governance in this area. 
 
 
 

                                            
170 Witness Statement: A27825389; and A27950064 



161 | P a g e  
 

9.3.5. The planned National Centre for Reducing Risk in the Healthcare Built 
Environment, together with educational and standard-setting organisations in the 
professions, will be key parts of standards development and the sharing of learning 
amongst practitioners across disciplines in this area. We envisage that they will link 
with their counterparts across the UK and internationally. 
 
9.4. Appraisal 
 
9.4.1. Regardless of their professional background, those with Infection Control as 
part of their job role should undergo regular performance appraisal. This should 
include enquiry about challenges and problems encountered in the role, including 
team effectiveness. 
 
9.4.2. Enhanced professional appraisal must, similarly, encompass critical appraisal 
and reflection. Critical incidents where Incident Management Teams (IMTs) present 
dilemmas and challenges should provide candid and confidential material for 
discussion with a view to continuous improvement. 
 
9.5. Management and Leadership Preparedness and Performance in the 
Professions 
 
9.5.1. The selection of Infection Control professionals in management positions such 
as the leadership team should be by competitive recruitment with the possibility of 
extension or reappointment. Appointees should be given every opportunity to 
address areas where assessment shows room for growth and learning. Effective 
team work must be an element. We make a recommendation about leadership 
preparedness and development in Chapter 8. 
 
9.5.2. Incident management and problem assessment inevitably involves hypothesis 
development and testing; governance must ensure that hypotheses are sound, 
contestable and the debate that strengthens or removes hypotheses is respectful 
and transparent. 
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B. CHANGING PATTERNS OF HAI AND ASSOCIATED IMPLICATIONS, IP&C 
REFORMS, KEY PERFORMANCE INDICATORS 
 
9.5.3. This section reflects significant progress with the IP&C agenda across 
Scotland, and a fresh challenge to monitoring, reporting and learning in relation to 
HAI. Findings and recommendations relate to policy and professional matters in 
national and local organisations. 
 
9.5.4. The construction of the hospitals coincided with the conduct of the Public 
Inquiry into an outbreak of infection at the Vale of Leven Hospital (2007-08), also in 
the Greater Glasgow and Clyde area. The report of the Public Inquiry was published 
in 2015. 171 It complimented NHS GG&C on steps it had taken to respond to lessons 
from the outbreak in advance of the publication of the report. 
 
9.5.5. We asked what effect this had on the development of the IP&C function. We 
heard that much of the internal development and investment had anticipated the 
outcome of the Inquiry and that there was substantial organisational development in 
the function across the Board area. 172 173  At the same time, the IP&C function 
adjusted to significant managerial and physical restructuring across the Board.174 
The main task throughout the period of construction of the new hospital with respect 
to IP&C management was the implementation of a steady flow of guidance and new 
requirements coming out from the Chief Nursing Officer’s Directorate of Scottish 
Government in response to the Vale of Leven Hospital Inquiry. 
 
9.5.6. Over that period, the reduction of HAI incidence and prevalence in NHS 
GG&C, in common with the rest of NHSScotland has been substantial. As stated by 
the Cabinet Secretary for Health and Sport, Jeane Freeman, in the Scottish 
Parliament proceedings that gave rise to this Review’s formation: 
 
“Since 2007, there has been an 85 percent fall in cases of Clostridium difficile 
infection in over-65-year-olds and a 94 percent fall in levels of MRSA, in line with the 
national average. The national point prevalence survey record shows that the Queen 
Elizabeth University Hospital has an overall rate of hospital-acquired infection of four 
percent;” 175   
 
9.5.7. The national level at the time was 4.9 percent. The investment in IP&C and the 
framework of infection standard setting and review have seen real gains in patient 
safety. 
 
9.5.8. This Review identifies competence in the supervision and management of HAI 
for established, still regularly-occurring and important infections; but our focus has 
been toward a significant set of clusters of HAI that involve new and unusual 
organisms that are very complex to characterise, to investigate, and have stretched 
professional knowledge, resources and relationships. 

                                            
171 See The Vale of Leven Hospital Inquiry Report: www.nls.uk/scotgov/2016/9781784128449.pdf  
172 Witness Statement: A28121926; A27969648; and A27912320 
173 See The Vale of Leven Hospital Inquiry Report: www.nls.uk/scotgov/2016/9781784128449.pdf  
174 Witness Statement: A27912320; A28121926 
175 See Meeting of the Parliament Official Report, Column 8, 
www.parliament.scot/parliamentarybusiness/report.aspx?r=11903&mode=pdf 

http://www.nls.uk/scotgov/2016/9781784128449.pdf
http://www.nls.uk/scotgov/2016/9781784128449.pdf
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9.5.9. This experience underlines that HAI is a dynamic area for clinical and 
laboratory practice. Communicable disease also remains a key strategic risk, and 
both policy and practice need to adapt. 
 
9.5.10. The concentration on standard measures of HAI key performance such as 
the reporting of specific preventable infections, has clearly been the focus of 
monitoring and progress in Scotland in acute health sector organisations in 
particular. It was the prime focus for NHS GG&C’s Acute Infection Control 
Committee (AICC). That Committee did not focus on the ‘New Build’ before the 
hospital opened, nor on unusual infections after it opened. This keen focus on 
establishing the IP&C structures and processes contributed to the progressive 
improvement in performance against standard measures of HAI incidence; it had 
less impact on the management of infections involving unusual organisms or new 
patterns of infection. 
 
9.5.11. Unusual infection has become an established part of a changing environment 
and the next horizon and challenge for infection control in hospitals. Undoubtedly, in 
NHS GG&C there were voices highlighting that unusual infections were mounting in 
number and rate over short periods of time. 176 177  The issues were addressed not in 
the Acute Committee but in the Board Infection Control Committee (BICC). 
 
9.5.12. We find that there have been very important advances in infection control 
since the framework of IP&C came into effect. Many lives have been saved by 
sustained and co-ordinated action; NHS GG&C and NHSScotland hospitals deserve 
credit for this achievement. It is, however, an opportune time to turn to focus on the 
rising proportion of less common infection alongside conventional and still-important 
HAI monitoring. This requires more sensitive and sophisticated problem assessment, 
more involvement of disciplines and technologies that add intelligence to current 
levels of analysis, network expertise nationally and internationally, and use of 
evidence to inform technical advice that crosses the building, engineering and 
clinical disciplines. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                            
176 Review Evidence: A26441192 
177 Witness Statement: A27969648; A27969651; A27331409; A27865960; A28121926 
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C. GOVERNANCE AND ASSURANCE 
 
9.5.13. This section addresses governance of matters within our remit, primarily 
centred on QEUH/RHC. It involves NHS GG&C as a corporate and accountable 
organisation, and other accountable organisations such as contractors. Findings and 
recommendations encompass professional work, standards and policy and include 
such matters as records management and retention that lie outside the NHS Board 
and contractors’ remit. 
 
9.6. Governance and Decision-making During Design and Build Phases 
 
9.6.1. Governance processes for site selection, and the design stage were strong 
and ensured wide stakeholder engagement. Those with infection control expertise 
were heard and their views taken into account. The process of planning and 
executing the move of clinical services, On The Move, was complex, careful and well 
executed.178 
 
9.6.2. Leaders were frank with us about the scale of the challenge in the integration 
of clinical teams onto one site, from four different sites, each with their own cultures 
and practices.179  In 2012, when laboratories came together on a single site south of 
the River Clyde, work was undertaken to integrate teams. However there was limited 
progress toward integration of the microbiology teams in contrast to other 
departments.180  The reasons for this are not entirely clear. 
 
9.6.3. Within the construction phase, despite the appointment of a supervisor team, 
the emphasis of quality assurance was on self-rating by the contractor.181  
Remarkably little investment was placed in the function of assurance by, or for, the 
client. 
 
9.6.4. Alterations necessary to ensure that QEUH Ward 4B was fit for purpose to 
host adult haemato-oncology patients was a case in point. Originally this service was 
to remain at the Beatson West of Scotland Cancer Centre on the Gartnavel Hospital 
site and no suitable clinical facilities were included in the planning for QEUH. The 
decision to include the service at QEUH was taken in the course of the project and 
followed clinical representations. 
 
9.6.5. A note of change and additional financial resource to carry out alterations were 
agreed, with acknowledgement that the conversion would be a compromise, limited 
by the capacity of the already installed plant and equipment.182   The compromise 
was considered appropriate because of the benefits it would bring in reducing clinical 
risk for certain high-risk patient groups.  183 The Review considers that, on 
completion, NHS GG&C did not have proper assurances that the work that resulted 
was to a sufficient standard to compensate for the compromises.184 
 

                                            
178 Witness Statement: A27500136; A28309484; A28121926; and A27912320 
179 Witness Statement: A27331409; A27865960; A27969615; and A28121926 
180 Witness Statement: A27331409; A27865960; A27969615; A27969651; and A27969648 
181 Witness Statement: A27331339;  A27871832 
182 Witness Statement: A28121926;  A27331339; A28309484; A27877340; and A28308555 
183 Witness Statement: A28121926; and A27877340 
184 Witness Statement: A28121926  
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9.6.6. NHS GG&C as clients opted not to engage an Independent Commissioning 
Engineer to seek and obtain assurances more generally about the satisfactory 
completion of the building at the time of handover.185  Opinions vary between 
interviewees about the significance of this decision, whether it was an accepted 
process that the contractor would self-assure, or whether the decision was highly 
unusual.186 We view it as extraordinary, given the scale and complexity of the 
venture and the implications for the operator if assurances were unsound. 
 
9.7. Governance and Decision-making from Commissioning to the Present Day 
 
9.7.1. At various crucial points throughout the progression of the building project, its 
handover and subsequent operation, there has been a lack of transparency in 
decision-making. At times of challenge, there has been a lack of information sharing. 
Amongst microbiologists in QEUH, who make up the cadre of Infection Control 
Doctors (ICDs), there was progressive erosion of confidence in their relationship with 
management and specifically its willingness to listen to and address their concerns. 
 
9.7.2. The management figures included some of their own professional peers. This 
progressive picture that dates back several years led to events in 2017 and 
subsequently undermined trust within the group of doctors; in turn, it undermined the 
effectiveness of the service overall. The ability of professional groups, especially 
self-regulating professional groups, to function as a team is a matter of good 
governance. Management systems find it difficult to seek and receive assurances if 
the links between professional group activity and accountability for clinical 
performance are not strong. 
 
9.7.3. The operation of the AICC was founded on the reception and ratification of 
nationally prescribed key performance indicators (KPIs) and did not focus on 
exceptions such as atypical single incidents or unusual clusters of infection. It was 
left to the Chair of the BICC – the Board Medical Director – to articulate concerns 
and highlight risks about the ‘New Build’, seeking a stream of assurances about 
IP&C colleagues’ involvement in decisions about the building.187 Answers to 
requests for assurances were not forthcoming on several important issues at the 
time of completion of the hospitals. 
 
9.7.4. When microbiologists raised concerns that initiated the whistleblowing event in 
2017, NHS GG&C management compiled an action plan of 27 items, and these were 
presented to the Clinical and Care Governance Committee (CCGC) at an 
appropriate level of detail.188 Discussion resulted, and we understand from those the 
Review met that the committee is still monitoring the implementation of the action 
points. 
 
 
 
 

                                            
185 Witness Statement: A27331339; and A27871832 
186 Witness Statement: A27331339; A27871832; and A28308555 
187 Witness Statement: A28121926 
188 Witness Statement: A28121926; A27969648; and A27969651 
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9.7.5. The amount of business conducted by the Infection Control Committees 
(ICCs), not least standing items, was very substantial. The pattern of reporting of 
Infection Control matters to Boards and the Scottish Government is of attainment of 
national performance targets and problem solving, much less commonly problem 
identification and working towards solutions before completion. There was limited 
disclosure of alerting information to the Board; primarily reports were of completed 
episodes. These observations are consistent with criticisms made in the Vale of 
Leven Hospital Inquiry. 
 
9.7.6. The routes of governance of IP&C remain unclear – indeed, there is a 
question whether programme management is the core function of the ICCs, relating 
primarily to the reportable KPIs for infection control and not the scrutiny of wider 
matters. The CCGC was the route of response for the whistleblowing event and, 
after that, it was remitted to the BICC. More recently, governance and oversight 
scrutiny and assurance have tightened as clusters of serious illness have become 
the focus, rather than risk management and safety factors that were designed to 
ensure effective prevention. 
 
9.7.7. The Board was briefed on regular occasions throughout the time of the 
construction project and into the life of the new hospital. The content of such reports 
comprised assurances of progress and management of major developments in the 
course of business. Until the spring of 2018, in the context of IP&C, when the first 
major cluster of blood stream infections associated with water contamination became 
apparent, there was documentation that noted only routine reports. From that point 
there were briefings and, principally, minuted responses to steps that NHS GG&C 
Board’s leadership had put in place. 
 
9.7.8. There appears from NHS GG&C Board papers and minutes to be limited 
discussion of wider implications of such matters as disruption to patient care. The 
Board noted reports on ventilation issues. On water safety and decisions to allot 
substantial capital investment in the face of systemic problems with the hospital’s 
supply, there were assurances only about compliance of water quality with externally 
derived standards.  
 
9.7.9. There was a mismatch, that was substantial by any yardstick, between the 
infection events that we perceive as serious, the response of management, the 
capital investment planning, the operational upheaval for patients and clinical teams, 
and risks that accompanied the refurbishment of the water system. While hospital 
management worked their way through the task, it appears that the Board of NHS 
GG&C was not sighted on several aspects in obtaining assurance on the quality of 
the management plans and approach to safeguarding patient care. 
 
9.7.10. In order to function effectively a Board must conduct its business by means 
of appropriate delegation through a hierarchy of governance committees and sub-
committees. This allows meaningful apportionment of workload and concentration of 
expertise but relies on robust reporting mechanisms for seeking and gaining 
assurance. Inevitably with such a system there can be problems. 
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9.7.11. These include a perception that reporting is significantly delayed because of 
the time that it takes issues to be taken through the hierarchy and reporting lacks the 
detail that is captured in every paper at every level. This can mean that main Board 
papers in particular can appear high level, lacking in detail and underplaying 
problems. The knowledge that Board papers are in the public domain also influences 
how and in what detail they are written. There is a challenge in getting the balance 
right with such papers. 
 
9.7.12. It is our view that the Board of NHS GG&C did not achieve this balance. With 
the information available to it the Board was unable to consider matters relating to 
the QEUH project in a suitable level of detail; the Board was disposed to accept 
assurance given by the project board. In several instances that we have 
investigated, these assurances have proved unsound. 
 
9.8. Findings 
 
9.8.1. The Board of NHS GG&C did not have information available to it regarding the 
lack of performance of the ventilation systems as the hospital opened, and did not 
track or comment on consequences for patients. Neither did it have information 
about inaction over a series of compliance problems with the water system until a 
late stage. 
 
9.8.2. The Board of NHS GG&C did not seek or receive assurances in sufficient 
detail about the significant actions that Estates and Facilities were carrying out by 
refurbishing the water system in 2018. The risk register changed to recognise this 
matter in summer 2018. 
 
9.8.3. With respect to the design and build phases, the findings and 
recommendations derived from our assessment in Chapters 4 and 5 – the need for 
impartial, competent and clear advice on the Design and Build Contractor’s 
proposals, those flowing from the Independent Review of Edinburgh Schools, and 
the issues of principle within Part A of the Infrastructure Commission report – 
encompass the steps we put forward as learning and positive changes for the future. 
 
9.8.4. The main theme of our findings on governance throughout the phases of 
commissioning and maintenance – or handover and operation of the hospital – is 
assurance. This encompasses the challenge to seek assurance, and to ensure that 
assurance is available. 
 
9.8.5. IP&C within the built environment is a crucial element in decision-making for 
all investments in health and care buildings. 
 
9.9. Recommendations 
 
9.9.1. While the recommendations that follow relate to findings based on the 
experience of the QEUH Project, the recommendations have implications from all 
NHS Boards engaging in capital build projects. 
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Design and Build Phases 
 
9.9.2. We endorse the recommendations of the Review of Edinburgh Schools as 
applied to hospital and other healthcare buildings and public sector capital 
investment.  We recommend that they are implemented in full. 
 
Commissioning and Maintenance Phases 
 
9.9.3. The data on which those with responsibility offer assurance must be sharable 
to ensure transparency, complete with information on context and, where available 
and appropriate, valid comparison and external peer challenge. 
 
9.9.4. Whilst the arrangements for involvement of stakeholders at each stage was 
strong, and the complex process of moving clinical services with patients and staff 
and equipment into the new hospitals was successful, we recommend that: 
 
Stakeholders advising on critical systems such as IP&C are: 
 

 Properly trained, experienced, capable of management and organisation of 
resource, capable of effective influence and have scoped the highly specialist 
functions of a healthcare building; 

 Capable of escalating problem solving, and networking with evidence 
providers nationally and internationally when the situation demands it;  

 Capable of understanding the implications of derogations, guidance and 
compliance; 

 Diligent in documenting decision-making that is transparent and accountable. 
 

Board and Area Infection Control Committees should: 
 

 Have programme management responsibilities;  

 Where they have clear governance responsibilities, have well defined scope 
and remit in respect of other governance bodies; 

 Have the remit and scope of their governance responsibilities clearly defined; 

 Be competently supported by the Infection Control Manager, so that 
secretariat and professional leads pursue matters arising diligently, reporting 
progress and resolution at subsequent meetings; 

 Have clear and well understood interfaces between the CCGC, other sub-
Committees of the Board and other governance groups. 

 
The Health Board should: 
 

 Retain as formal consultants experienced construction professionals in non-
executive positions at times when the organisation is making major 
investment in estates and facilities. They should scrutinise the project team’s 
performance, critical external relationships with the contractor and assurance 
systems that include independent verification. They should also provide 
comment on main developments and changes; 
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 Expect fuller briefings with problem-orientated records and risk management 
plans for key adverse events, such as those that are the subject of unplanned 
capital investment, or sustained and adverse public attention; 

 Expect the documentation of more significant critical incidents to address the 
wider effects on patient care and lessons learned in regular, routine reporting 
of the Infection Prevention and Control function. This should be in addition to 
Healthcare Infection Incident Assessment Tool (HIIAT) reports;   

 View the Estates and Facilities management function of the NHS Board as 
central to the Board’s work, as NHS GG&C does now, to ensure that 
stewardship of the built environment and the Board’s capital assets receive 
proportionate management focus.  

 
9.10. Records Management and Retention 
 
9.10.1. Several externally commissioned reports and this Review have been limited 
by the amount of documentation that is still available to examine. We appreciate the 
conduct of a project as complex and prolonged as the period and activity covered by 
this Review generates an immense amount of information. However, management 
information systems such as ZUTEC were missing substantial amounts of testing 
and commissioning documentation and an effective computer-aided facility 
management (CAFM) system capable of interrogation did not replace the project 
system. 
 
9.11. Recommendation 
 
9.11.1. The documentation and audit trails of key decisions during the time of 
important projects should be better preserved in order to ensure accountability and 
clarity of past decision-taking. There should be a review of reasonable timescales for 
records retention, and this may involve law or regulation to ensure the necessary 
changes. 
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D. BEHAVIOUR AND RELATIONSHIPS  
 
9.11.2. This section focuses primarily but not exclusively on matters internal to NHS 
GG&C. Its interactions with construction partners and external professional 
organisations and sources of expertise form part of the picture. 
 
9.12. Behaviour 
 
9.12.1. We were influenced by reports published in the year prior to establishing the 
Review that highlighted behaviour, care and compassion in the NHS workplace (1) 
(2). 
 
9.12.2. During the course of the Review we were sensitised to the nature of 
organisational, group and individual behaviour that may have influenced events, 
affected IP&C risk and affected patient safety. Throughout the section on 
governance and assurance, there are underlying assumptions of relationships that 
may or may not have been effective in proposing, receiving, listening to, and acting 
on, IP&C advice. Questions arose about behaviour within the hospital and IP&C 
community, and whether we could identify distinct patterns and propose remedies. 
 
9.12.3. We encountered many people within the main organisations – NHS GG&C 
and contractors - who have acted conscientiously and professionally. We do not 
have comment to make on organisation-wide behaviour. We do, however, make 
comment about its general attitude to external professional expertise in the context 
of NHS GG&C’s relationship with HPS at the close of Chapter 8. 
 
9.12.4. Within teams of people who we met or were represented to us, we perceived 
a spectrum of behaviour. We single out clinical teams working in Wards 2A, 2B of 
RHC, 4A, 4B and 6A of QEUH who have kept to their prime purpose and delivered 
consistently high quality of care, supported by their management. Nonetheless, the 
team behaviours that we have described through sections of this report are variable 
and at times dysfunctional. The IP&C leadership team, the microbiology doctors and 
some of the doctors’ interactions with other senior staff in management have shown 
difficulties in relationships that affected performance. 
 
9.12.5. The behaviour of individuals has been, at times, inappropriate.189  Reports of 
the conduct of the prolonged IMT through much of 2019 illustrates this point. We 
heard accounts and allegations of bullying behaviour and intimidating conduct at 
meetings – ‘extreme behaviour’ in one account.190  Our observations relate to the 
behaviour of individuals; we found no evidence of institutionalised bullying in NHS 
GG&C. 
 
9.12.6. Over several years and particularly more recently, we have heard of 
allegations of withholding data, callous remarks that question integrity and motives, 
and threats about the careers of colleagues.191 There were several occasions where 
NHS GG&C staff are alleged to have expressed dismissive attitudes toward staff and 
teams in other organisations who had a role in scrutiny and external investigation. 

                                            
189 Witnesses Statement: A27912320; and A28121926 
190 Witnesses Statement: A27912320; A28121926; and A27331409 
191 Witness Statement: A27331409; A27969615; and A27969651  
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9.12.7. We heard at several interviews of professional staff who believed that their 
concerns had not been taken sufficiently seriously and, in the view of some, this was 
linked to gender discrimination. However, in trying to substantiate allegations and 
form a view, we found that examples of discrimination or behaviour of one type or 
another were not confined to a particular gender. We find that inappropriate 
behaviour, often in a context of high levels of stress and scrutiny, resulted in a lack of 
focus on the key issues of patient safety and staff welfare, and demonstrated a lack 
of respect for colleagues. 
 
9.12.8. We documented several examples of inappropriate behaviour, but were 
unable to detect a consistent pattern. If these instances and patterns are 
recognisable to main participants, then they are worthy of close attention in order to 
check such behaviour and define acceptable levels of conduct. It will be difficult to 
make progress in addressing the wider concerns unless all participants acknowledge 
and address the issues relating to behaviour and practice, and challenge 
inappropriate behaviour. 
 
9.12.9. We therefore report examples of team and individual behaviour that were 
inappropriate. We ask the teams we have identified to reflect on these remarks, and 
the extent to which the IP&C function has left behind the tendency to focus on the 
dispute rather than the problem needing to be solved for the benefit of the patients at 
the centre of the incident. We commend initiatives already underway to address this 
matter. We direct readers to the recent (2019) reports from John Sturrock QC and 
Coia and West on inappropriate behaviour, care and compassion for staff, and urge 
stakeholders to examine and apply the recommendations of these reports in their 
own context. (1)(2) 
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E. COMMUNICATIONS 
 
9.12.10. This section focuses primarily but not exclusively on communications within 
NHS GG&C, with certain groups of patients and with the public. 
 
9.12.11. Throughout our investigations we have encountered examples of excellent 
communication; but also problems with miscommunication, and blocks to full 
communication. We acknowledge detailed work on this matter by the Oversight 
Board with NHS GG&C in recent months. 
 
9.12.12. Between ICDs and Estates and Facilities Staff – whilst linkages between 
the two groups following the opening of the hospital were more distant, latterly the 
exchange of information has been free-flowing. Availability of information was not 
sufficient to enable ICDs who were taking up responsibilities in the newly opened 
hospital to inform their advice, and undermined trust in the process of decision-
making. Ultimately the withholding of necessary information contributed to the 
whistle-blowing episode of 2017 and subsequent events. This channel of 
communication contrasts with the accounts we heard of very good communication 
between nursing staff, both IP&C and clinical, and the Estates and Facilities team. 
 
9.12.13. The IMT and communications – the conduct of most IMTs have been 
served by good communication and supporting documentation, but two 
developments in 2019 where miscommunication has occurred have undermined 
trust in the hospital’s IMT process. First, there was the institution of pre-meetings 
before IMTs as concern grew over the escalating events of 2019. There was not 
adequate explanation of this set of events to IMT members, and the flow of 
information that then shaped decision making at IMTs was not transparent. 
 
9.12.14. Underlying this set of events were, we understand, contested approaches 
as to the causes of the event clusters and management of the cases. We make 
findings earlier about the inability of the ICDs to find a way to discuss and resolve 
contested theories of what causes clusters of serious infections, and 
miscommunication is one manifestation of this practice. The second example 
emerging from the series of IMTs in 2019 is the public disclosure of clinical details 
following these team meetings. IMTs cannot function properly without trust between 
all participants that the proceedings are confidential. There are no exceptions to this 
duty and convention in this context. 
 
9.12.15. With patients and families and the public through the times of clusters 
of infections in 2018 and 2019 – we have heard from families, staff representatives 
and clinical staff about the amount of effort that clinical staff and IP&C Teams have 
made to keep people informed of risks and likely complications of life-threatening 
disease and treatment, adverse incidents and developments. Channels of 
communication have been strong and durable during incidents and developments 
and senior clinical staff have been involved closely with NHS GG&C Board 
headquarters contacts in translating this information for public disclosure. 
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9.12.16. We also heard from staff about the challenge of communicating with 
families who were out-patients and occasional visitors to the hospital during this 
time, and the success of the innovative ways of using Facebook and other means to 
keep people updated and in touch with developments.192 
 
9.12.17. Strategic communications support to incident management and 
adverse events – the Board is in a difficult position with respect to maintaining the 
reputation of the hospital in the midst of sustained public, political and media concern 
and criticism; nonetheless it needs to compose a strategy that reflects the events 
that, together, contradict and undermine the overall picture of modern, quality 
healthcare. That requires a more strategic and triangulated approach to 
communication about the recent escalating series of events. The Review considers 
that there has been damage to the reputation of the hospital.193 It would be prudent 
to acknowledge these problems, and then set out the NHS GG&C Board’s 
commitment to addressing the real and perceived concerns in the hospital’s recent 
past, rebuilding that reputation rather than persisting in the assertion that damage 
has only taken place to a circumscribed part of its reputation. 
 
9.12.18. Theories, hypotheses and possibilities have been transmitted and 
discussed in the media and Scottish Parliament in a way that has given them an 
undeserved provenance. In the case of the reported death of a patient from the 
fungal infection Mucor, subsequent analysis disproved the link between the event, 
the pathogen and the patient outcome but there has been little success in retracting 
or replacing the original and disproven narrative. 
 
9.12.19. Communications through Government and Parliament – we recognise 
the need for accurate and sensitive reporting of clinical events as part of the 
democratic process. All who contribute to the chain of communication need to 
understand the need to signal information that is firm and factual, as distinct from 
information that is tentative and belongs to a hypothesis and is subject to 
confirmation. 
 
9.12.20. We discuss in section I of this chapter, the discharge of the Board of NHS 
GG&C’s Duty of Candour. 
 
9.13. Finding 
 
9.13.1. We find a mixed picture on communications. The communications between 
clinicians and patients and their families have been, by and large, of high quality. 
Transmission of sensitive clinical information from hospital to headquarters was 
sound. There are learning points for communication within the IP&C professional 
community, between that community and other disciplines that influence patient 
safety factors, and strategic communications when a succession of adverse events 
occur and need explanation. 
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193 Witness Statement: A27912320 
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9.14. Recommendation 
 
9.14.1. We welcome NHS GG&C’s recent investment in its strategic communications 
capability. NHS GG&C’s Board needs to ensure political and public messaging that 
is accurate and sensitive: 
 

 To manage adverse events and atypical public disclosures effectively within 
an overall plan underpinned by values of accountability and transparency; 

 To recognise that modern communications need to acknowledge perceptions 
as well as facts as the NHS Board sees them;  

 To adapt to a changing picture including defensive approaches that could 
include rebuttal of inaccurate reporting and disclosure that is false or 
threatens confidentiality; 

 To recognise tactically within its internal and external communications that 
declining public trust may necessitate greater disclosure in justifying its 
actions rather than tighter control on the flow of information. 
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F. DEVELOPMENT OF THE NATIONAL CENTRE FOR REDUCING RISK IN THE 
HEALTHCARE BUILT ENVIRONMENT 
 
9.14.2. This is a promising development, borne of the need for expertise in the 
specialist areas of infection control and other potential health hazards to be together 
and bring appropriate influence to the NHS estate. We have followed closely the 
consultation and development of the new National Centre for Reducing Risk in the 
Healthcare Built Environment in its discovery and planning phases. 
 
9.14.3. From the perspective of our learning from the Review, and our understanding 
of the professional groups that will shape the National Centre for Reducing Risk in 
the Healthcare Built Environment, we make the following observations: 
 
 

 We support fully the Centre’s proposal to play a strong and influential role in 
the quality assurance of capital investments that NHSScotland and its care 
partners make in the future; 

 We commend the proposed model for engagement which provides expertise 
and decision support at several distinct points in the life cycle of a building 
project; 

 We support fully the initial capability and collaboration with inspecting bodies 
that it will develop in compliance and assurance, in line with our wider 
recommendations in this area; 

 The Centre should not restrict itself to major new build projects, but include 
expert input to the process of design and construction of projects of many 
scales and dimensions, particularly unusual projects, those where guidance 
requires interpretation, where novel or complex service support systems (such 
as air ventilation and water) are part of the plan, and where particularly 
vulnerable groups of patients or intensive hospital-based treatments are 
involved. This input and support should also be available to refurbishments 
and modification of existing facilities; 

 The Centre should be truly multi-disciplinary, offer leadership and networking 
opportunities within a community of professionals, grow specialist expertise 
that commands the confidence of the professional community, senior design 
and construction leads in client and contracting organisations; and be 
connected with wider networks hosting highly specialist expertise that is out-
with the skill set of the centre and professional community in Scotland. 

 The Centre should make full use of the expertise and experience distributed 
across local NHS Boards; a complementary approach is that experts in local 
NHS Boards should seek to bring their learning to a vibrant network of people 
with common interests; 

 The Centre’s work should recognise the dynamic field that it will lead. It will 
need to engage with researchers as strategists and collaborators – reflecting 
changing shapes of healthcare, developing evidence and methods of 
evaluation, and addressing urgent design problems and uncertainties; 

 The Centre should link with education and standards bodies to develop the 
professional workforce, with the aim of making IP&C and engineering in the 
health sector a challenging, rewarding and high-status career pathway; 
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 The Centre should recognise that the IP&C interface with the built 
environment is neither the only professional concern nor prime risk in the 
wider discipline where ICDs, ICNs, infection specialists, scientists and 
epidemiologists come together. Both health facilities and IP&C expertise 
should be seen in the context of wider professional disciplines and the range 
of relevant topics; 

 There should be strong linkages with international, national and local 
agencies in communicable disease, healthcare associated infection, health 
and safety, research and evidence review – this is not an exhaustive list. 
Healthcare and the built environment is, so to speak, a congregation within a 
broad church. 

 
9.14.4. We anticipate that the COVID-19 pandemic will bring further perspectives 
and learning to influence our shared understanding of the relationship between 
infection prevention and control, the built environment in hospital design and, indeed, 
the entire range of care settings. We trust that current learning will build on this 
contribution. 
 
9.14.5. The Centre should be integral to governance arrangements for local and 
national level assurance and scrutiny. Lines of accountability should similarly be 
transparent. This evolving process will require continuing review to ensure that 
advice, its influence and effectiveness, and decision-making are aligned. 
 
9.14.6. Infrastructure policy makers, construction professionals, budget specialists 
and engineers should join with people who bridge clinical and facilities disciplines to 
support work under the auspices of the new National Centre for Reducing Risk in the 
Healthcare Built Environment to design criteria for successful project management in 
healthcare construction and capital investment. 
 
9.15. Findings 
 
9.15.1. We support the development of a new National Centre for Reducing Risk in 
the Healthcare Built Environment and propose aims over a range of its possible 
functions that we draw from the learning of the Review. 
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G. RESEARCH, EVALUATION AND LEARNING 
 
9.15.2. One of the main purposes of the Review has been learning and this section 
returns to that theme in proposing that the learning opportunities identified by the 
Review extend beyond addressing the problems that we have described. Both the 
nature of the QEUH building and the possibly unique set of circumstances that have 
arisen in the incidents under investigation have created a body of knowledge that 
merits wider appreciation in the IP&C, engineering and construction professions. 
This section is therefore outward looking and draws on a much broader canvas. 
 
9.15.3. The second matter is the lack of knowledge in important areas where there 
could have better decision-making but it was hampered by the lack of objective 
evidence in favour of one course of action or another. The list of possible candidates 
for further investigation is long, and recognises that knowledge perfectly tailored to a 
particular set of circumstances is almost never present, especially in complex 
projects and clinical settings that require non-clinical and collaborative solutions. Of 
particular value would be the development of a template for recording IP&C 
decisions relating to design. 
 
9.15.4. Throughout the course of this Review we have conducted a set of mini-
evidence reviews to determine what is known about various topics, and sought the 
advice of experts in several fields about the correct or reasonable course to take. 
That work has surfaced the existence of gaps in knowledge that we highlight below; 
filling the gaps should help future construction and refurbishment projects to arrive at 
better-informed decisions. 
   
9.16. Research and Evaluation 
 
9.16.1. We welcome the intention of the new National Centre for Reducing Risk in 
the Healthcare Built Environment to take an interest in shaping research strategy 
and collaborating in research. This approach should encompass evidence review, 
innovation, and evaluation of existing design and construction approaches. This is 
essential in influencing better decisions, and bringing the clinical, construction, 
engineering and public health research communities together in helping to develop 
solutions. Collaborative work across disciplines is the only way forward for research 
in the areas of our interest. We are also aware of research interest in the wider fields 
of climate sustainability and energy efficiency, indoor air quality, and water quality 
and safety for vulnerable groups; these are complementary topics. 
 
9.16.2. In the realm of construction, there are already important knowledge-driven 
initiatives that influence policy and practice. The BREEAM programme – Building 
Research Establishment's Environmental Assessment Method – is one example that 
focuses on the sustainability of buildings, particularly with respect to energy 
efficiency and carbon emissions. Nonetheless, applying evidence in context and with 
appropriate expertise for interpretation and adjustment is vital for buildings such as 
the QEUH/RHC complex for which there are few comparative projects. 
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9.16.3. Acknowledging this reality, we would urge evaluation of the implementation 
of interventions for which there is no agreed course of best practice, whether it is use 
of materials, water quality and outlets such as taps, or chilled beams to reduce 
energy consumption in air handling systems - all examples encountered in the 
course of the Review. 
 
9.16.4. We therefore propose that construction related research and evaluation 
would be grouped under the following headings: 
 

 Air quality; 

 Water quality; 

 Sanitary ware; 

 Healthcare & BREEAM; 

 Microbiology, Environment Health & Public Health;  

 Communicating health and risk. 
 
9.16.5. In the realm of clinically-related innovations and interventions, we were struck 
by the pace of change in treatment options and settings for care – for instance 
intensive care units without use of mains water for any part of patient care, or use of 
nearby hotels to support day-case treatment rather than in-patient isolation rooms 
and facilities for patients undergoing certain immuno-suppressant treatments. These 
are two examples of changes of practice that could have fundamental influences on 
hospital design that supports the care of very vulnerable patients undergoing 
intensive treatment, and that merit structured study rather than trial and error 
implementation. 
 
9.16.6. We understand the practical challenges in conducting research on relatively 
small numbers of patients where the treatment variables are numerous, but the cost-
effectiveness, balance and opportunity costs for getting it right are substantial if we 
are to invest wisely in service planning, hospital design and national public health 
systems in future. 
 
9.16.7. Microbiology and the laboratory investigation of unusual organisms are also 
dynamic areas for future research. Understanding the significance of findings that 
are emerging with very sensitive and specific investigations – in other words, the 
application of laboratory science to clinical practice and outbreak investigation – 
merits close attention. 
 
9.17. Recommendation 
 
9.17.1. We highlight here three key areas where evidence review and research is 
urgently needed, so that future technical guidance can be clearer, and project and 
incident managers can make better decisions:  
 

1. The evidence base for air changes and air quality that protects against 
infection in a range of hospital settings; we understand that air ventilation 
systems, the resulting air quality characteristics and their influence on clinical 
outcomes is an under-researched area.  
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We are also aware of increasing interest in outdoor and indoor air quality, and 
its important effects on population health. We further understand that context 
is very important in discussing the effects of air quality and its various 
characteristics require careful specification of problems before research and 
evaluation can solve problems. Therefore, we ask that the research 
community address this general call rather than wait for a more precise 
definition of the problem.  

 
2. The need for additional water disinfection for large buildings and little used 

water outlets, especially where vulnerable people are concerned; several 
rapid developments are occurring in the realm of modern hospital design, 
complexity of water systems, microbiological testing relating to water, unusual 
organisms and vulnerable patients, and the influence of these developments 
on patient safety and clinical outcomes.  
 
These changes merit structured study and evaluation to understand their 
effects and practical measures that will address the risks that are becoming 
apparent. One fundamental question is whether large buildings and, in 
particular, acute hospitals supporting the care of people who are vulnerable to 
infection, should incorporate additional water disinfection as a standard part of 
design for the entire building or specific parts of the structure. 
 
A second specific issue is the supply and use of water to intensive care units, 
whether fewer outlets should be in the design, and whether alternatives to 
mains supply water should be available. 
   

3. The significance of findings of unusual micro-organisms in patient and 
environmental sampling: throughout the investigation of clusters of disease 
that we have described since the hospital’s opening, there has been debate 
about the significance of microbiological findings. The challenge has been 
compounded by the development and introduction of methods of genetic and 
molecular-level testing which are capable of isolating and identifying a wider 
range of organisms than has previously been possible. 
 
For such a set of sick patients, there is an assumption that almost any finding 
is significant and presents potential risk to life, necessitating treatment that 
can be expensive, carry side-effects, the possibility of serious interactions with 
other treatments and future treatment possibilities.   
 
To improve patient management, cut risks and improve clinical outcomes, 
much greater understanding is required of appropriate interventions for 
specific findings and in particular, the significance of isolations of organisms 
that are difficult to isolate and culture. We also need to better understand 
where links cannot be established between isolates and clinical situations. 
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9.18. Learning 
 
9.18.1. We have deliberately taken an approach in this Review that learning should 
be uppermost in the work we have carried out. We acknowledge that the evidence 
base, and experience, is constantly developing, We are also aware of the investment 
by NHS Education for Scotland, universities and other training and education 
providers in skills acquisition and dissemination of knowledge. 
 
9.18.2. There are additional matters and means to ensure that new and emerging 
knowledge flows into policy, designs, and eventually into construction practice and 
we set out our expectations that a broader set of stakeholders might become 
involved. Part and parcel of that learning is the accurate identification of problems 
and faults. So we have made findings earlier in this report that are both positive and 
critical, to promote achievements and also to prevent repetition of adverse events 
and so drive improvements in the existing building and for buildings to come. 
 
9.18.3. At times we have heard from people making strenuous efforts to learn from 
the experience of others, where there were areas of uncertainty.194 That effort has 
been apparent in the investigation of infectious disease clusters in 2018 and 2019, 
and, before that, the design of the Bone Marrow Transplant unit for adults in the 
Beatson Oncology Centre – but not the QEUH. This is an example where learning 
was available but there were decisions taken that excluded such experience from 
consideration. There are other examples of learning – for instance the engagement 
of IP&C services on a routine basis with colleagues from other parts of the country – 
where opportunities were missed. 
 
9.18.4. One challenge we have encountered during our discussions on sharing 
experience is the constraint of learning through benchmarking with experience and 
performance in other hospitals. Clinical experience in the realm of IP&C, especially 
in market-driven healthcare systems such as the USA, and systems including our 
own NHS where reputation is critical, is constrained by reluctance to share data that 
allow meaningful comparison. The tendency to limit data sharing in the construction 
industry may be subject to similar drivers, and the absence of data systems to allow 
understanding of the evidence on which decisions were based in the construction of 
QEUH/RHC is a matter we have highlighted earlier. We make a separate 
recommendation about retention of records which is relevant in this area. 
 
9.18.5. So we have a challenge for the IP&C service of NHS GG&C, and for the 
future National Centre, with NHS Education for Scotland, to encourage and sustain 
learning. 
 
 
 
 
 
 
 

                                            
194 Witness Statement: A27867258; A27865960; A27331409; A27969615; A27969648; and A27969651 
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9.19. Finding 
 
9.19.1. The challenge for standard setting bodies for clinical, engineering and 
construction professions is to collaborate on learning, innovation, evaluation and 
research that focuses on cost-effectiveness for patient outcomes just as much as for 
value and time scheduling. The clinical realm does not find it easy to look outside its 
patient and health professional perspective to collaborations that bring much greater 
gains; design of systems to enhance patient safety is a part of that endeavour. 
 
9.20. Recommendations 
 
9.20.1. We ask the Academy of Medical Royal Colleges and Faculties in Scotland 
and the UK, the Royal College of Nursing, together with the Royal Academy of 
Engineering, The Royal Incorporation of Architects in Scotland, Architecture and 
Design Scotland and those with interests in the environmental sciences to examine 
ways to engender a community of practice and scholarship that enhances 
collaborative work in improving the healthcare built environment. The National 
Centre for Reducing Risk in the Healthcare Built Environment should facilitate this 
initiative with its UK counterparts. 
 
9.20.2. The National Centre for Reducing Risk in the Healthcare Built Environment 
and local NHS Boards should encourage linkages, facilitate robust networks that are 
cross-disciplinary, build on experience and form part of career and professional 
development, anticipate the need for expertise in areas where construction projects 
and novel interventions are in the planning stages.  
 
9.20.3. The National Centre and participants should recognise that lessons are often 
held in organisations at a distance from host institutions by the very nature of 
unusual occurrences and occasional projects, and that they should create a ‘safe 
space’ where experience that is reputationally sensitive can flow more freely. 
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H. WHISTLEBLOWING 
 
9.21. The Key Issues 
 
9.21.1. Whistleblowing is an important part of the mechanism by which NHS staff in 
Scotland can raise concerns and is intended to address concerns related to patient 
safety, malpractice or wrongdoing at work. It is part of the wider process available to 
employees which would most often start with concerns being raised with local 
management. Employees have the option to pursue whistleblowing if that route is 
considered inappropriate, if there has been a failure to address the concern or if the 
concern is such that normal processes are considered insufficient. In NHSScotland 
whistleblowing is backed by legislation and policy with administrative arrangements 
in each NHS Board. 
 
9.21.2. This legislation and these arrangements include the Public Interest 
Disclosure Act 1998 which amended the Employment Rights Act 1996 by inserting 
specific rights for workers who disclose information about an alleged wrongdoing in 
defined circumstances, the Public Services Reform (The Scottish Public Services 
Ombudsman) (Healthcare Whistleblowing) Order 2020 and the current work 
including through the office of the Scottish Public Services Ombudsman and the 
NHS in Scotland to appoint whistleblowing champions for every Scottish NHS Board. 
From July 2020 the Scottish Public Services Ombudsman is also the Independent 
National Whistleblowing Officer and has published National Whistleblowing 
Standards. 
 
9.21.3. Whistleblowing does not explicitly feature in the Terms of Reference or Remit 
of this Review, but it has undoubtedly had an influence and impact on the events 
examined by the Review and as such we consider it appropriate to make comment. 
As a relatively new strand of measures with legislative backing to ensure natural 
justice in public sector organisations, we intend this reflection on whistleblowing to 
be a learning matter for policy and practice, in common with the broader approach of 
the Review. 
 
9.21.4. This section draws on views expressed by a number of witnesses 
interviewed by the Review together with consideration of statements, formal 
interviews and supporting documentation provided by two whistleblowers and NHS 
GG&C’s whistleblowing leads.195  It does not question national or NHS GG&C policy 
but it offers reflections on the use of whistleblowing and the consequences we have 
observed. There have been effects on those who raised concerns via the 
whistleblowing policy, the Board as the subject of the process, the clinical community 
from which the whistleblowers come and the patients and families being treated by 
the service impacted on by the concerns which prompted the whistleblowing. 
 
 
 
 
 
 

                                            
195 Witness Statement: A27865744 

https://login.westlaw.co.uk/maf/wluk/app/document?src=doc&linktype=ref&context=34&crumb-action=replace&docguid=I5FB9EEA0E42311DAA7CF8F68F6EE57AB
https://login.westlaw.co.uk/maf/wluk/app/document?src=doc&linktype=ref&context=34&crumb-action=replace&docguid=I5FB9EEA0E42311DAA7CF8F68F6EE57AB
https://login.westlaw.co.uk/maf/wluk/app/document?src=doc&linktype=ref&context=34&crumb-action=replace&docguid=I5FC698D1E42311DAA7CF8F68F6EE57AB
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9.22. Background 
 
9.22.1. In recent years there have been adverse incidents within NHSScotland 
where staff had concerns about situations or aspects of practice but had felt unable 
to raise these concerns for a variety of reasons. These included not knowing how to, 
lacking confidence the concerns would be addressed or being worried that by raising 
concerns they would suffer some adverse consequence. Similarly there have been 
instances where concerns have been raised but not addressed. Some of these 
incidents have gained a high profile with the public, politicians and media.  
NHSScotland’s response has been to formalise its approach to whistleblowing. All 
Boards are required to have whistleblowing arrangements in line with the 
NHSScotland Partnership Information Network (PIN) Policy. 
 
9.22.2. The NHS GG&C Whistleblowing Policy is incorporated within the Board’s 
Code of Conduct for Staff. The Policy lays out the mechanism by which members of 
staff can report concerns. Reporting can be done at three different levels, referred to 
as Steps 1, 2 and 3 depending on a variety of considerations including the nature of 
the concern and those potentially involved. The three steps can be characterised as 
via line manager, via designated senior manager or via nominated non-executive 
NHS Board member. 
 
9.22.3. Concerns can be raised in confidence at all three steps. Regardless of the 
step at which the concern is raised, the Board undertakes to investigate the 
concerns and provide appropriate feedback to the whistleblower(s). The different 
steps are also intended as a mechanism for escalation in the event of persisting 
concerns. The policy acknowledges that in certain circumstances it may be 
appropriate to report a concern to the relevant regulatory body. However the policy is 
quite clear that it does not provide a route or mechanism for dealing with grievances 
which are dealt with by means of a separate process: 
 
“A Whistleblowing concern is where an individual raises information as a witness 
whereas a grievance is where the individual is a complainant. Grievances are 
addressed using the Board’s Grievance Policy and Procedure. It should be noted, 
however, that matters related to bullying and harassment are addressed by the 
Board’s Dignity at Work Policy.” 
 
9.22.4. Although it is not a formalised part of national or individual Board policy there 
have been instances where whistleblowers have raised their concerns directly with 
politicians or through the media.  Such situations are however covered by the Public 
Interest Disclosure Act 1998. 
 
9.23. Course of Events 
 
9.23.1. Whistleblowers raised concerns via Steps 1 and 2 as detailed above and one 
individual is now pursuing Step 3 of the process. This was done sequentially and 
was seen by the whistleblowers as a way of escalating their concerns because they 
felt they had not been adequately addressed. 
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9.23.2. In relation to the QEUH situation the Review was also made aware of a 
whistleblowing event where concerns were raised with the Medical Director of NSS 
in relation to behaviours at an IMT meeting. This was subsequently referred to NHS 
GG&C and investigated by the Director of Public Health in her capacity as a 
designated senior manager for whistleblowing. More recently it came to light that one 
of the original whistleblowers has raised a further concern via the whistleblowing 
route, this time in relation to how the original whistleblowing event has been 
conducted. 
 
9.23.3. The concerns that gave rise to the original whistleblowing event in this case 
are multiple and complex. Those who initiated whistleblowing held the sincere belief 
that their concerns were well grounded in evidence, that normal channels of raising 
concerns were proving ineffective and that they had exhausted all avenues available 
to them. 
 
9.23.4. Their lack of confidence in established management systems that are in 
place to listen to concerns and to solve problems appears to be longstanding. It 
predates the construction and handover of the hospital, and the events that led to the 
substance of their specific concerns. Arguably there is a perception on the part of 
some staff, of longstanding reluctance to take concerns seriously within NHS GG&C 
compounded, with particular respect to infection prevention and control, by the Vale 
of Leven Hospital Inquiry experience. 
 
9.23.5. Prior to whistleblowing, microbiologists raised concerns about potential 
infection risk in the new QEUH and RHC buildings and the failure of some of the 
hospital rooms to meet the required specification for the intended patient groups. 196 
In Chapter 8, we report their dissatisfaction about the IP&C structure, function and 
reporting arrangements. NHS GG&C’s new lead ICD, in 2016, questioned some of 
her predecessor’s input to the planning and commissioning of the QEUH building 
and some of the decisions taken in signing off the specification of clinical facilities. 
 
9.23.6. These concerns reflected those being expressed by microbiologists who had 
been ICDs. The Lead ICD was attempting to deal with the problems through IP&C 
structures and managerial routes but her colleagues chose to raise a whistleblowing 
action. This happened during a period when the lead ICD was absent from work.197 
 
9.23.7. The Board’s senior managers accept the fact of the whistleblowing process, 
its necessity and benefits, and the need to address concerns when raised. In this 
instance NHS GG&C’s Directors listened to the concerns and sought to address 
them. 
 
9.23.8. The Medical Director, when approached, asked that the concerns were 
detailed in a report and the whistleblowers prepared a report using the Subject, 
Background, Assessment, and Recommendation tool (SBAR) which was considered 
at a specially convened meeting held within a week of the concerns being raised. 
 
 

                                            
196 Witness Statement: A27969648; A27969651; and A27969615 
197 Witness Statement: A27969648; A27969651; and A27969615 
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9.23.9. In direct response to this a 27 point action plan was developed and taken 
forward under the auspices of the CCGC and the BICC. NHS GG&C remain of the 
view that it could and should have been possible to address the concerns raised 
without those concerned having to formally whistleblow. However their right to do so 
was respected and in the case of one individual the process remains active. 
 
9.23.10. Matters have been further complicated as the process has progressed.  
When the matters were taken to Step 2 the whistleblowers expressed new, 
additional concerns about the way they perceived they were being treated, feeling 
that they were becoming isolated and that their reputations were being tarnished. As 
part of the Step 3 action, concerns were raised about the factual accuracy of some of 
the external communication relating to the original concerns and the actions taken. 
 
9.23.11. In response to Step 2 the NHS GG&C’s director of public health, as one of 
the designated senior managers for whistleblowing, met with the two whistleblowers.  
By this stage the third whistleblower had stepped back from the process. The 
Director of Public Health undertook an investigation and was able to reassure herself 
and the whistleblowers that NHS GG&C acknowledged their concerns, took them 
seriously, and that progress was being made toward achieving the agreed actions.  
This investigation was completed by May 2018. 
 
9.23.12. Since then we have learned that one whistleblower still harbours concerns 
that appropriate actions are not being taken quickly enough while the other, in 
November 2019, opted to pursue Step 3 and, at the time of writing, a report of the 
investigation undertaken by the nominated non-executive board member has been 
sent to the whistleblower for consideration. 
 
9.24. Observations 
 
9.24.1. A striking feature of the whistleblowing process is that the concerns and 
supporting evidence together with the proposed solutions submitted in the SBAR and 
then incorporated into the 27 point action plan are not universally accepted within the 
Board’s infection control and wider microbiology community, but it is not clear by 
what mechanism and at what point colleagues considered the counter views. It 
appears that this may not have been until late in the prolonged IMT process in 2019 
as described in Chapter 8.2. 
 
9.24.2. At the current time it is clear that there is still a lack of clinical consensus 
about the situation in relation to issues such as the level of risk posed by the reduced 
number of air changes per hour in certain clinical environments and the significance 
of the full range of unusual organisms found in the water supply. 
 
9.24.3. The Review heard polarised views, each backed by evidence, which 
portrayed the reduced air changes as posing significant clinical risk at one extreme, 
to being acceptable, manageable, informed compromises at the other.198 It is unclear 
how the range of views now being expressed was expressed to the CCGC or BICC 
either at the time the 27 point action plan was drawn up or during its implementation 
and monitoring. 

                                            
198 Witness Statement: A27331409; A27865960; A27877340; A27969648; A27969615; and A27969651 
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9.24.4. The identification and prediction of risks in 2017, and subsequent events in 
the following two years led to an unresolved conflict between microbiologists and 
ICDs about the root causes of the infection clusters. 
 
9.24.5. The gram-negative contamination and infections were seen by some 
microbiologists as inevitable but clinically-manageable consequences of the 
environment and the vulnerable patient population in question.199 The Review is not 
in a position to pass judgement on the definitive interpretation of these views or the 
supporting data but is concerned that there appears to have been no process to 
consider the data in the round or to reconcile the clinicians’ differences. 
 
9.24.6. The media or individuals unconnected to the organisation involved, have 
obligations when approached by whistleblowers. They need to establish the validity 
and accuracy of the whistleblowers’ claims and the previous steps taken to address 
them.  These observations serve not to undermine the policy of whistleblowing but 
they do seek to ensure that fact, context and perspective are central to the practice 
of addressing whistleblowing. 
 
9.24.7. There are aspects of the whistleblowing process that, as in this case, have 
the potential to cause confusion. It is entirely correct that there should be a process 
by which employees can raise concerns with the expectation that the concerns will 
be taken seriously, thoroughly investigated and appropriate actions put in place. It is 
also not unreasonable that as part of this process the whistleblower may offer 
suggestions as to appropriate remedies to address the concerns they have 
highlighted. It is also expected that the whistleblower will receive regular feedback at 
all stages, subject to the Board meeting its obligations in relation to issues of privacy 
or confidentiality. 
 
9.24.8. A notable feature of this episode is that, as the process progressed and 
escalated, the levels of discontent and disconnection on the part of the 
whistleblowers grew. Each escalation was prompted by a feeling that actions were 
either not being taken or not being taken quickly enough and as the concerns were 
re-expressed additional concerns came to light. 
 
9.24.9. To ensure that concerns are managed correctly and whistleblowers have 
appropriate support it is essential that there is regular detailed feedback subject to 
the caveats outlined above. In this case several witnesses in the Review, including 
NHS GG&C Board members, have indicated that communication with the 
whistleblowers could have been better and had it been so, then the course of events 
may have been smoother. 
 
9.24.10. The Review is concerned that there seems to be no mechanism described 
or agreed to conclude the whistleblowing process in the event of continued 
disagreement between the whistleblower and the NHS Board as the accountable 
body. This is particularly true if continuing discontent is related to the NHS Board not 
implementing the whistleblowers’ recommended solutions. 
 

                                            
199 Witness Statement: A27865960; and A27331409 
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9.24.11. While, as stated above, it is entirely reasonable, and indeed extremely 
helpful, for whistleblowers to offer potential solutions there can be no expectation on 
the NHS Board to be bound by these suggestions.  It must be for the NHS Board 
through its governance processes to satisfy itself that any actions taken are 
appropriate and adequate. While this concern emerged from the Review’s 
observations of the situation in NHS GG&C the principle has potential application for 
any NHS Board involved in a whistleblowing action. 
 
9.24.12. Clinical colleagues of the whistleblowers have expressed mixed, often 
contrasting, views.200 Some have sympathy with the whistleblowers and their 
sincerely held views, some dispute the views, while others are unhappy about the 
manner in which the views have been expressed and pursued.201 
 
9.24.13. It has been claimed that the whistleblowers pursued their concerns in a way 
that others found intimidating and that they were not prepared to listen to the views 
of others and were trying to make evidence fit a particular hypothesis.  Neither were 
they prepared to allow time for actions to be implemented.  The behaviour of one of 
the whistleblowers was criticised by colleagues.202 203 
 
9.24.14. Senior clinicians have commented about the detrimental effect 
whistleblowing, and the way it had been conducted in this instance, had on patients 
and families and their confidence in their clinical management.204 Some clinicians 
and managers have remarked to us about their concern that established processes 
had not been exhausted, that going out with these processes undermined the clinical 
community’s cohesion and that the reputation of clinical care is in some ways 
tarnished if the senior medical staff cannot resolve their concerns within their own 
ranks and with their managers.205 
 
9.24.15. One senior clinician was concerned that the way one of the whistleblowers 
raised their concern and presented supporting evidence compromised patient 
confidentiality and allowed at least one patient to be identified in a meeting.206 
 
9.24.16. With respect to the Review, the act of whistleblowing has had significant 
secondary effects for the whistleblowers, the wider clinical community, the Board and 
patients and their families. 
 
9.24.17. There were both unintended and unanticipated consequences. Reflection 
on the views we have heard and observations on the reports of other independent 
reviews which have commented on whistleblowing, suggest that upstream causes 
rooted in culture, management style, the actual and anticipated responses to 
challenges to leadership and followership, and individual personalities are all 
influences. 
 

                                            
200 Witness Statement: A27969615; A27331409; A27865960; A27902746; and A27877340 
201 Witness Statement: A27969615; A27331409; A27865960; and A27902746 
202 Witness Statement: A27865960; and A27331409 
203 Review Evidence: A28558080 
204 Witness Statement: A27902746 
205 Witness Statement: A27969615; A27912320; and A28121926 
206 Witness Statement: A27902746 
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9.24.18. What is clear is that whistleblowing can cause damage to the internal 
relationships of the organisation and to the whistleblowers’ place within that 
organisation, which is difficult to repair. Processes that have been so conspicuously 
ruptured do not readily heal – they include the relationships, trust and shared values 
that underpin the effective functioning of a complex organisation. 
 
9.24.19. There is a need on all sides to recognise that and seek ways of mending the 
damage as well as restoring stakeholders’ confidence in the organisation, while 
addressing the original reason for whistleblowing effectively. Addressing the wider 
systemic implications of an incidence of whistleblowing are often as important, if not 
more so, than addressing the specific concerns. 
 
9.24.20. Ideally the measures of success of whistleblowing would include 
acknowledgement by the accountable organisation that they listened, understood 
and investigated the concern, took any remedial action and sought to work with the 
whistleblower to enable them either to continue in or successfully reintegrate into 
their role(s) without detriment. In this case this has not yet been achieved. 
 
9.24.21. Despite resolution at Step 2 of the NHS GG&C process being recorded, it 
was the view of the whistleblowers that the proposed actions were not delivered and 
the concerns remained. One whistleblower feels their position has been vindicated 
by the NHS GG&C Board’s decision to pursue legal action against the contractor, 
while another has taken their concerns to Step 3 of the whistleblowing process. 
 
9.25. Conclusions 
 
9.25.1. Following a whistleblowing incident, NHS management, whistleblowers and 
the clinical community from which whistleblowers come need to recognise the 
significance of the event and commit to resolving matters on several levels – the 
matter of concern itself, the relationships and established management processes 
that were not used to address concerns, and the culture and practices that may have 
led to the use of whistleblowing. 
 
9.25.2. However damaged and distant the relationships between whistleblower and 
management, there needs to be an agreed link or contact between the two parties 
(whistleblower and NHS management) until there is full resolution of the episode. 
Regular and detailed communication between the organisation and the 
whistleblowers is essential. At an early stage there should be recognition of the need 
to explore mediation or other means to resolve any underlying problems that 
contributed to the event and its handling. 
 
9.25.3. As part of resolving the concerns, a new improved normality may emerge in 
which lines of accountability and authority are re-established and relationships with 
clinical and managerial colleagues are enhanced. This requires commitment on the 
part of all concerned and a willingness to work through and beyond the issues at 
hand.  
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9.25.4. These difficulties have been the focus of detailed scrutiny and consideration 
by Professor Marion Bain and the work she has led as Director of Infection 
Prevention and Control in NHS GG&C in the early part of 2020. We agree with her 
assessment that, in this situation, there is a need for expert organisational 
development input and we fully support the actions Professor Bain has put in place. 
 
9.25.5. As whistleblowing does not fall within the remit of the Review we make no 
formal findings or recommendations but offer the observations and conclusions 
above for wider consideration. 
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I. DUTY OF CANDOUR 
 
9.26. Background 
 
9.26.1. The organisational Duty of Candour provisions require NHS Boards by law to 
follow set procedures ‘when there has been an unintended or unexpected incident 
that results in death or harm (or additional treatment is required to prevent injury that 
would result in death or harm)’.207  Alongside the legal requirements, the 
Organisational Duty of Candour Guidance issued by Scottish Government in March 
2018 outlines the issues organisations are to consider at each point in the 
procedure; the guidance suggests best practice, and provides a checklist of the 
steps to be taken to fulfil the duty. 
 
9.26.2. Conventional expectations of the arrangements relate to single episodes of 
care when complications or adverse events occur, and for prompt disclosure so that 
patients and relatives are properly in the picture and vital information is shared with 
them by senior employees of the NHS Board. 
 
9.26.3. NHS GG&C has an operational policy. It complies with the NHSScotland 
guidance and sets out processes by which they discharge their corporate duty of 
candour – the duty may be assigned to a clinician or manager with responsibilities 
but the duty is held by the organisation. The Duty of Candour is to put across factual 
information, without speculation or conjecture. 
 
9.26.4. In the case of patients undergoing treatment for haemato-oncological 
conditions such as Leukaemias, their clinical course is normally prolonged, with 
setbacks and remedies; patients and families should be fully informed of the nature 
of this clinical course at the outset. The interventions are numerous, come in several 
episodes and are often subject to delays to plans if events or complications get in the 
way. The nature of this care is that it is spread over multiple episodes, with the 
potential for complications and unexpected setbacks. 
 
9.26.5. In relation to the QEUH/RHC situation of individual episodes of infection and 
clusters of cases affecting haemato-oncology patients, clinicians with overall 
responsibility for the patients’ clinical care shared the Duty of Candour with the ICD 
with responsibility for the area in which the care was provided. There is no specific 
mention or allowance for such an eventuality in the policy or its operation but the 
doctor’s action was innovative and consistent with the duty. 
 
9.26.6. This is an exacting task, as the very nature of investigation of a setback such 
as a serious infection with several possible causes is rarely certain. Conveying the 
uncertainty of the investigation that seeks to find a cause, and its possible outcomes, 
may be part of the Duty of Candour consultation. This is not a usual part of an ICD’s 
duties, but is one that is part of a holistic service of care and in principle is 
commendable. 

                                            
207 See Sections 21 to 25 of the Health (Tobacco, Nicotine etc. and Care) (Scotland) Act 2016 and 

Organisational duty of candour: guidance, Scottish Government 2018 
The Duty of Candour Procedure (Scotland) Regulations 2018  
www.gov.scot/publications/organisational-duty-candour-guidance/ 

 

http://www.legislation.gov.uk/asp/2016/14/contents/enacted
http://www.legislation.gov.uk/ssi/2018/57/made/data.pdf
https://www.gov.scot/publications/organisational-duty-candour-guidance/


191 | P a g e  
 

9.26.7. We have listened to accounts of the process of disclosure, and examined 
documents relating to the matter.208  Care is essential in avoiding speculation, and in 
not losing the main message within a great deal of detail. Associations of events and 
abnormal findings in a hospital and its surrounding environment, may or may not 
have a close link with a patient’s care and consequences. If an event such as a 
pigeon or its excrement being found near an air ventilation inlet is one of several 
possible explanations without substantial evidence to support it, then such detail 
should be set aside to focus on the nature of the investigation and so arrive at the 
most likely explanation, with a commitment to provide an update once there is less 
uncertainty. 
 
9.27. Finding 
 
9.27.1. In common with whistleblowing, the legal provision applying organisational 
Duty of Candour to NHS Boards is a recently introduced procedure with local 
application, and has been in use as part of the events that this Review has 
examined. Neither policy nor guidance envisages the scenario of clusters of 
infectious disease events with uncertain cause, nor for the specific involvement of an 
Infection Control specialist. 
 
9.28. Recommendation 
 
9.28.1. Infection Control specialists should reflect as a group on the development of 
their role in Duty of Candour relating to HAIs. They should share examples in 
confidence as a learning process, with a view to sharing experience. As these events 
are unusual, such learning should be on a Scotland-wide basis, in a confidential 
setting. It may subsequently form a critical event for reporting and discussion in 
enhanced professional appraisal. 
 
9.28.2. Those responsible for Duty of Candour Policy in NHS Boards and 
Government may wish to review their operational processes to allow for this 
eventuality. They should consider how to apply the Duty consistently relating to HAI, 
encompassing governance to acknowledge events that have triggered a Duty action, 
along with a review of any learning that might arise from the Duty investigation. 
 
9.29. References 
 
1. Dame Denise Coia and Prof Michael West: Caring for doctors, caring for 
patients, How to transform UK healthcare environments to support doctors and 
medical students to care for patients (Patient safety depends on doctors’ wellbeing ) 
November 2019 www.gmc-uk.org/-/media/documents/caring-for-doctors-caring-for-
patients_pdf-
80706341.pdf?la=en&hash=F80FFD44FE517E62DBB28C308400B9D133726450 
2. John Sturrock QC: An independent review report looking at cultural issues related 
to allegations of bullying and harassment in NHS Highland, May 2019 
www.gov.scot/publications/report-cultural-issues-related-allegations-bullying-
harassment-nhs-highland/ 
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http://www.gmc-uk.org/-/media/documents/caring-for-doctors-caring-for-patients_pdf-80706341.pdf?la=en&hash=F80FFD44FE517E62DBB28C308400B9D133726450
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Introduction 
 
10.1.1 As stated in the Terms of Reference and Remit the approach taken by the 
Review has been primarily one of learning lessons and not one of retrospective 
forensic analysis.  
 
10.1.2 In the course of this report we make findings and recommendations which are 
intended to give an understanding of events and their origins and to offer 
suggestions about how future capital building projects might be approached with 
greater confidence.  
 
10.1.3 We believe the potential audience is wide-ranging, including not only those 
involved in the Queen Elizabeth University Hospital (QEUH) Project which was the 
subject of the Review, but also a wide range of stakeholders likely to be directly 
involved in future projects or in positions which will support or influence such 
projects. This includes territorial Health Boards, relevant Special Health Boards, 
Government, and the new National Centre for Reducing Risk in the Healthcare Built 
Environment, professional bodies and in particular those involved in training and 
accreditation and the setting of standards and guidance. 
 
10.1.2 The findings and recommendations listed span the full range of issues 
addressed in the course of the Review and include commentary relating to the 
processes involved in managing and delivering capital projects, clinical practice 
within infection prevention and control (IP&C), governance, education and training, 
standards and guidance and communication. 
 
10.1.3 The summarised findings and recommendations from each chapter are 
collated below and numbered to reflect their chapter of origin. The detail behind each 
finding and recommendation can be found in the narrative of the relevant chapter. 
 

Chapter 2: Building a Hospital in the 21st Century 
 
Findings 
 

 The healthcare built environment needs to be flexible wherever possible. This 

work should also include identifying and managing potential risks to new and 

existing patient groups. The principle applies not only to new builds but also to 

upgrading existing facilities and to modifying the specification of new facilities 

in the course of a project. (2.5.1) 

 Clinical practice is constantly evolving; this has implications for changing 

service models and specification of facilities. Consequently, the healthcare 

built environment needs to be flexible wherever possible while identifying and 

managing potential risks to new and existing patient groups. The principle 

applies not only to new builds but also to upgrading existing facilities and to 

modifying the specification of new facilities in the course of the project. (2.5.2) 

 Delivering the QEUH within budget and on time were key achievements for 

the NHS Board and construction company, but secondary objectives mattered 

too. (2.5.3) 
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 Hospitals in the 21st century are significant parts of national infrastructure. 

The Infrastructure Commission sets out a range of principles and objectives 

that are broader than the previous era, with more attention to re-use of 

existing facilities and the overall aim of zero carbon emissions. Policy on 

energy efficiency, and the requirements of modern healthcare are areas for 

specific attention. (2.5.4) 

 

 
Recommendations 
 
1) Altering or upgrading facilities in response to changes in demand, or 

developments in clinical practice needs a flexible approach to healthcare 
design taking account of the full range of considerations including infection 
prevention and control.  

2) Success criteria for healthcare construction projects need to reflect a broader 
and clinically-relevant range of parameters.  

3) Infrastructure policy makers, construction professionals, budget specialists and 
engineers should join with people who bridge clinical and facilities disciplines to 
support work under the auspices of the new National Centre for Reducing Risk 
in the Healthcare Built Environment to design criteria for successful project 
management in healthcare construction and capital investment. 

4) We call for much higher profile for evidence generation and use in policy 
making and practice relating to health, healthcare, infection prevention and 
control in the built environment. 

5) There needs to be continuing investment in evidence based guidance to give 
design teams clear expectations of good design, build and commissioning 
practice.  
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Chapter 3: The Queen Elizabeth University Hospital (QEUH) 
 
Findings 
 

 The decision to build QEUH at the site of the former Southern General 

Hospital was appropriate in terms of the selection criteria, commissioned 

reports, public involvement and available options at the time. No evidence has 

emerged of an increased risk of Healthcare Associated Infection (HAI) 

associated with the location. (3.7.1) 

 Site management of waste water management facilities adjacent to the site 

complies with regulatory requirements and the site appears well maintained 

on its published record and on direct inspection. (3.6) 

 Site selection for the hospital was the result of careful consideration. Public 

concerns over the adjacent waste water treatment works related to foul odour, 

which is not associated with the transmission of infectious disease. This 

choice of site influenced the decision in favour of sealed windows, and 

mechanical ventilation systems to supply air throughout the hospital. (3.6.10) 

 

 
Recommendations 
 
6) NHS Boards should prepare information resources to remind local people 

about past decisions on siting of health facilities. 
7) In light of the public’s perception of risks associated with the adjacent waste 

water site, any future project facing similar public perceptions should sustain a 
robust communication plan, recognising and addressing any concerns.  
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Chapter 4 – Built Environment: Design 
 
Findings 
 

 The change in funding model from Private Finance Initiative (PFI) to a capital 

model, albeit one which sought to retain the benefits of PFI in the Employer’s 

Requirements, impacted on the project. Management of Estates and Facilities 

issues were not the responsibility of NHS GG&C as the client under the PFI 

model, but they were under the capital model. That change was not 

adequately incorporated into the revised project plan when the model 

changed. (4.6.1) 

 There have been unintended consequences of the policy of 100% single 

rooms; these include the risk of water stagnation associated with low 

frequency of use of the high number of taps and sinks, and increased staffing 

requirements for clinical care, cleaning and flushing. These issues require a 

clear and sustained management plan; otherwise they could pose an 

increased risk of HAI. Nonetheless, there is no evidence in our Review of a 

causal link with infections in QEUH. (4.6.2) 

 Neither NHS GG&C nor the contractors fully anticipated (or took account of) a 

number of changes in NHS Design Guidance and Safety Notices which 

applied to the QEUH project and arose during its lifetime.  Some were 

remediable – for instance taps; whilst others would subsequently prove 

challenging -  e.g. the energy requirements for a critical care environment 

pose significant challenges for achieving ‘BREEAM (Building Research 

Establishment Environmental Assessment Method) Excellent’. (4.6.3) 

 NHS GG&C didn’t make full use of the expertise available within its workforce. 

There was a pattern of individuals with experience offering assistance being 

declined; specifically, those relating to clinical environments for high risk 

patients and chlorine dioxide dosing of the water system, although it is 

acknowledged that GG&C did consult widely on these matters. Consequently 

appropriate expertise did not influence decisions (with hindsight) about design 

of the water system, the ventilation system and air quality. This had 

consequences especially for vulnerable, immuno-suppressed patients. (4.6.4) 

 The decision to specify sealed windows, to control the air environment of the 

hospital (and keep out foul odours), meant all fresh air had to be mechanically 

ventilated. The mechanical ventilation system does not achieve the number of 

air changes per hour specified in guidance (although some rooms have been 

upgraded) and windows do not open to boost air flow. (4.6.5) 

 The energy target within BREEAM appears to have been a significant 

influence in the decision to specify sealed windows, chilled beams, and 

minimise overall capacity for the mechanical ventilation system. However, 

achieving the high rate of air changes recommended for critical areas requires 

plant which consumes greater energy. In turn, the balance shifted toward 

achieving the “BREEAM Excellence” target instead of air change rates that 

met NHS guidance standards. (4.6.6)  
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 We endorse the finding of the Quesada CFD Report that there is no evidence 

to support the hypothesis that there is a causal link between the helipad and 

air contaminated with pigeon droppings being forced into the hospital 

ventilation system. (4.6.7) 

 There was – and still is – uncertainty between built environment professions 

and clinicians as to whether NHS design standards relating to air changes 

and pressure differentials, are mandatory or recommended guidance (despite 

HFS stating it is merely guidance). This has resulted in BREEAM taking 

precedence over these standards. The net effect is that the margin of safety in 

terms of hospital air quality impacting on routine infection prevention is likely 

to be slim. Regular monitoring and rapid problem solving is vital. (4.6.8) 

 Late changes to room requirements, for adult Bone Marrow Transplant and 

Infectious Disease, resulted in sub-optimal ventilation systems for these 

patient groups. Air changes are below recommended levels, positive pressure 

levels in isolation rooms for immuno-compromised patients, and negative 

pressure for infectious disease patients, were not adequate when the hospital 

opened. Fixing these problems has meant service disruption for patients and 

staff, and additional costs. (4.6.9) 

 The large and complex water system relied purely on temperature control to 

prevent build-up of biofilm and bacteria. From the outset of planning 

secondary measures, such as chlorine dioxide (now retrofitted), should be a 

serious consideration for large complex water systems such as that in the 

QEUH, to ensure water quality at all times. (4.6.10) 

 The design of the hot and cold water systems has negatively impacted water 

quality. The water distribution system was over-sized, which is known to 

encourage water stagnation. And significant problems with the Combined 

Heat and Power (CHP) plant have resulted in hot water temperatures below 

recommended levels for bacterial growth. (4.6.11) 

 There was an expectation that Health Facilities Scotland and its UK 

counterparts would publish the supplement to SHPN04 about detailed design 

of isolation rooms and associated areas for people with profound immuno-

suppression; the lack of this document introduced significant uncertainty to 

the Project design. (4.6.12)  

 The portfolio of Health Technical Guidance for construction and vital systems 

does not fully cross-refer with other policy driven elements, such as BREEAM 

compliance. (4.6.13) 

 

 
Recommendations 
 
8) The implications of major funding changes need to be clear in relation to whole 

life costs and whole life risks, as the operational phase of a building’s life is 
where such issues have the greatest impact. (4.7.1) 

9) The expertise available to the project team must accurately reflect the 
requirements of the contractual and funding models. (4.7.2) 
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10) The impact and benefits of single rooms should be reviewed so that future 
design and management of facilities take full account of this policy in the light 
of experience at the QEUH. (4.7.3)  

11) NHS Boards should set up a specific working group for projects of long 
duration (more than three years) to advise changes or new guidance affecting 
IP&C and other key risks. This could be a function of the IP&C team or other 
dedicated resource, during major projects. (4.7.4) 

12) When considering specialist built environment expertise, NHS Boards should 
make diligent enquiries regarding in-house and national NHS agencies, in 
addition to external consultants, and ensure they are involved throughout the 
project. Decisions around water and ventilation systems in particular, when 
accommodating patients vulnerable to infection, can greatly benefit from those 
who have experience in such matters, and who understand the impact of 
design and contractor variations on infection risks. (4.7.5) 

13) When considering high-level options, design teams should consider fully the 
implications for built environment choices on IP&C, seeking specialist expertise 
early, and link satisfactory IP&C sign-off to release of funds (e.g. NHSScotland 
Design Assessment Process (NDAP). The new National Centre for Reducing 
Risk in the Healthcare Built Environment could provide or signpost to such 
expertise. (4.7.6) 

14) NHS building specialists and design teams preparing and reviewing guidance 
on BREEAM for certain specialist acute treatments should recognise the 
energy requirement that supports patient care and adjust goals for BREEAM 
accordingly. (4.7.7) 

15) The new National Centre for Reducing Risk in the Healthcare Built 
Environment should investigate and produce definitive guidance on the status 
and hierarchy of NHS Design guidance for IP&C and the built environment. 
Specifically, what is guidance and what should be mandatory. (4.7.8) 

16) Governance arrangements for change management, especially major changes 
during projects need to include input from those with knowledge and 
understanding of the built environment impact on IP&C. (4.7.9) 

17) NHS buildings guidance should make explicit reference to the need for 
secondary controls (beyond usual thermal control) for large and complex water 
distribution systems. (4.7.10) 

18) Advice and quality assurance on design issues that impact on infection risks – 
not just the water system but ventilation and others covered in Design 
Guidance SHFN 30 – should be stronger than it has been. The Design & Build 
form of contract should, in future, allow more robust design advice to clients. 
(4.7.11) 

19) NHS England and the new National Centre for Reducing Risk in the Healthcare 
Built Environment, with other UK national agencies with the remit, should 
produce the supplement for people with profound immuno-suppression, 
missing from Design Guidance SHPN 04. (4.7.12) 

20) NHS England and the new National Centre for Reducing Risk in the Healthcare 
Built Environment, with other UK national agencies with the remit, should agree 
and deliver a programme of guidance that reflects modern construction 
knowledge of good practice, and redress recent lack of investment in the HTM 
portfolio and associated publications. (4.7.13) 

 

 



199 | P a g e  
 

Chapter 5 – Built Environment: Build 
 
Findings 
 

 Without the benefit of explanations from the D&B contractor and their supply 

chain, the gathering of evidence which would give the Review the complete 

picture was materially restricted. The overall lack of project documentation 

was of concern and, while it may very well exist, much of it was not available 

to the Review team, or previous investigators. This problem was exacerbated 

by the contractor not participating in the Review. (5.6.1) 

 There is a lack of documentation evidencing a robust approach to confirming 

and recording standards of finish in sealed areas such as behind walls and 

above ceilings prior to closure. Existing technology should have allowed this 

to be recorded. (5.6.2) 

 There were non-compliances with the domestic water supply including open 

ended pipes during installation allowing debris to enter the system and 

corrosion on pipework; and stainless steel pipework in the basement water 

tank that was not to WRAS (Water Regulations Advisory Scheme) standard. 

These non-compliances allow contamination to occur and increase the risk of 

subsequent infection. (5.6.3) 

 In general, ventilation systems were installed with air change levels that did 

not adequately take into account the risk of air-borne infection (in terms of air 

changes and pressure). IP&C teams could have alerted senior management if 

they had been involved in site inspections per SHFN 30 (see paragraph 5.6) 

assuming they had the requisite knowledge and understanding of such “built 

environment” factors. (5.6.4) 

 Ventilation systems to standard isolation rooms have been installed with 

numerous non-compliances. However, it is not possible, without forensic 

analysis, to determine if these were agreed design changes. All could have 

been rectified if spotted. (5.6.5) 

 The D&B contractor did not query and resolve confusing/contradicting 

Employer’s Requirements, which resulted in rooms for immunocompromised 

patients not attaining adequate positive pressure requirements. (5.6.6) 

 

 
Recommendations 
 
21) There should be greater use of digital technologies to create, log and store 

project documentation. This would allow relevant information to be shared with 
project partners. It would also facilitate governance, and review of project 
activities and decisions. (5.7.1) 

22) There should be a reliable system of retaining major project records, with 
greater use of digital technologies to record images and other documents, as 
evidence of critical ‘hold points’ for future checking. (5.7.2) 

23) During the process of construction, tasks that do not comply with the 
specification that the on-site  Supervisor identifies must be closed out and 
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should act as a trigger to challenge the contractor if there are repeated errors. 
(5.7.3) 

24) Suitably qualified individuals from the IP&C team, with knowledge and 
understanding of the built environment, or someone representing the interests 
of the IP&C team (either from the NHS Board or the new National Centre for 
Reducing Risk in the Healthcare Built Environment) should have sight of IP&C-
critical works for comment and have the opportunity to raise any concerns 
throughout the life of a project. (5.7.4) 

25) All contractors (including sub-contractors) need to understand the implications 
of (what might seem inconsequential) deviations from prescribed standards for 
healthcare projects before undertaking such works. Ensuring this should be a 
vital part of the site management. (5.7.5) 
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Chapter 6 – Built Environment: Commissioning 
 
Findings 
 

 The decision, taken in 2013, to allow the D&B contractor to engage their own 

Independent Commissioning Engineer (ICE) was responsible, in part at least, 

for the high number of problems identified at handover. The majority of issues 

related to incompletion rather than defects and the ICE would have had 

independent responsibility to ensure appropriate tests were completed in a 

timely manner, including any re-testing for failures, and collation of certificates 

and documentation. (6.6.1) 

 There was a lack of time, planning and coordination for the commissioning 

work. The D&B contractor’s approach to filling, purging and disinfecting the 

water system did not follow good practice and the Supervisor was not aware 

of the D&B contractor’s activities in continuing to undertake testing. (6.6.2) 

 There was a lack of documentation to prove the water and air ventilation 

systems in Royal Hospital for Children (RHC) wards 2A & 2B and QEUH 4B, 

were compliant with specification. This problem was evident across the whole 

hospital, even after handover when commissioning documents, risk 

assessments and other reports were either not available or withheld from 

those asking to see them. (6.6.3) 

 After opening, systems within the building did not perform to the client’s 

specification because of earlier, unresolved problems with the design and 

build. This included mainly the ventilation, water and energy systems. (6.6.4) 

 Estates and Facilities staff were not prepared for the level of problems they 

encountered when the building opened. They were overwhelmed by the new 

workload, combined with dealing with hundreds of contractors undertaking 

remedial works. (6.6.5) 

 There were gaps in the provision of resources by the Supervisor to witness 

the testing and commissioning, linked to a lower than expected fee for the 

work to be done. (6.6.6) 

 

 
Recommendations 
 
26) There should always be an Independent Commissioning Engineer, covering at 

least water and ventilation systems, to ensure testing and commissioning is 
undertaken in an appropriate manner and in a timely fashion, and that the 
contractor responsible for commissioning makes available certification and 
documentation for future reference. (6.7.1) 

27) Commissioning plans should allow a realistic timeframe for testing and 
commissioning, along with early-warnings to address anticipated problems or 
non-compliances. (6.7.2) 

28) There should be a transparent approach of presumption of data sharing with 
stakeholders in a way that fully evidences assurances that internal governance 
and external authorities seek. (6.7.3) 
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29) Resources for operational commissioning, and migration of services, should be 
proportionate to the scale of the task, including potential double running of old 
and new hospitals. (6.7.4) 

30) Project Boards should place adequate value and invest resource in verification 
and smooth handover, in line with best practice and recent reports on testing, 
commissioning and certification, especially regarding water and ventilation 
systems; this should be considered separately from the requirements for 
design advice and on-site supervisor services with a realistic budget for both. 
(6.7.5) 
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Chapter 7 – Built Environment: Maintenance 
 
Findings 
 

 The building is likely to require long term investment in monitoring and fault 

correction which is in excess of that one might reasonably expect of a new 

building. (7.6.1) 

 The budget for maintenance did not acknowledge the increased workload 

following adoption of the single room design, the overall floor space, and new 

technologies and procedures that had been developed during the life of the 

project. (7.6.2) 

 The level of isolation for local maintenance is not achievable due to the 

complex design of both the ventilation and water systems. This problem has 

also had consequences for remedial works. (7.6.3) 

 The design of the QEUH ventilation and water systems has resulted in 

restricted access for maintenance staff to inspect areas of ducting, piping and 

other plant. As a result, critical maintenance activities cannot be completed 

without major plant removal. (7.6.4) 

 A lack of clarity over the roles and responsibilities within the Estates and 

Facilities team, combined with overwhelming workloads, due to defects, 

snagging and incomplete works, meant there was a missed opportunity to 

address the significant problems with the water system over a period of 

around two years, during which the risk remained ‘high’. (7.6.5) 

 Of significant importance was the absence of a formally appointed and 

suitably trained Authorised Person for water. (7.6.6) 

 A ‘Soft Landings’ (or similar) approach was recommended to NHS GG&C but 

not adopted on cost grounds. But this approach would have incentivised the 

contractor to consider maintenance issues through their contract. (7.6.7) 

 The risks relating to IP&C have been minimised to a tolerable level by the 

various alterations and mitigating works undertaken to the water and 

ventilation systems. (7.6.8) 

 

 
Recommendations 
 
31) NHS GG&C should allocate and sustain resources that reflect the QEUH 

building’s continuing need for maintenance above expected levels. (7.7.1) 
32) A re-evaluation is needed of resources specifically to service single rooms, 

taking account of the increased workload, impact of new technologies and 
procedures for Infection Prevention and Control (IP&C), and new guidance 
issued.  For future projects, resource based on analysis of the requirement 
rather than solely historical cost should guide decisions on facilities and 
estates. New buildings contain sophisticated systems and require requisite skill 
in monitoring, problem assessment and correction. (7.7.2) 
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33) Those involved in decision making around the design and specification of 
building services for healthcare buildings need to have (or be able to access) 
the knowledge and understanding to allow them to make sound judgements on 
how the design will facilitate access for maintenance. (7.7.3) 

34) HFS should have, as part of the new National Centre for Reducing Risk in the 
Healthcare Built Environment, a gateway function for construction projects; it 
should review the criteria for occupation and, post-operational commissioning, 
to ensure a demonstrable level of Planned Preventive Maintenance (PPM) 
undertakings are in place before patients occupy the hospital. (7.7.4)   

35) An Authorised Person for water safety must be trained and competent as per 
HSE guidance (L8) and NHS Boards must have sign off for the appointment. 
(7.7.5) 

36) Detailed and explicit guidance on a 'Soft Landings' approach for healthcare 
should be developed, and this guidance be adopted as mandatory for large-
scale projects. (7.7.6) 
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Chapter 8 – Infection Prevention and Control 
 
CHAPTER 8 – PART 1: DESIGN, BUILD AND COMMISSIONING 
 
Findings 
 

 The QEUH hospital project developed around the time of two Inquiries into 

significant outbreaks of communicable disease in the NHS GG&C area, the 

Watt Group report (2002) and the Vale of Leven Hospital Inquiry (events of 

2007-08, published 2015). These reports formed the backdrop to the 

changing and developing function of IP&C in the city’s hospitals and across 

Scotland. (8.11.1) 

 The stated involvement of Infection Prevention and Control (IP&C) expertise 

was substantial; nonetheless, the presence of expertise in meetings was 

predominantly nurse specialist input, and the key role was knowledge and 

application of SHTMs (Scottish Health Technical Memoranda) and Building 

Notes. The nurse specialist role was in the interpretation, input and influence 

of the design in terms of infection control. (8.11.2) 

 Compared to the input of ICNs there was much less resource allocated to the 

task, and through one person. The amount of liaison of the lead ICD with ICD 

colleagues was limited although the general impression was that the Infection 

Control Team (ICT)  (lead ICD, nurse and manager) worked together and did 

not differ significantly in their outlook; so, perhaps discussion and debate was 

not deemed necessary. (8.11.6) 

 Specifically the lead ICD did not draw on the experience of other doctors who 

had previously fulfilled very similar roles, although in hospital refurbishments 

rather than a major new-build project such as this. (8.11.7) 

 The Review considers that quality of infection control advice relating to vital 

systems and standards, specifically with respect to both the water and air 

ventilation systems, was not sufficient to underline the importance of quality 

design and high standards of building practice. The available advice did not 

reconcile conflicts or uncertainties in guidance, areas for interpretation and 

missing guidance in the case of isolation rooms. The advice did not address 

effectively the implications of alterations to the plans with respect to Bone 

Marrow Transplant unit and Infectious Disease clinical services. (8.11.14) 

 The scope of the ICD’s role was contested by the newly arrived doctors who 

took up responsibilities from the point of patients first arriving in the hospital. 

These doctors did not accept assurances that their predecessor on the project 

had agreed, they lacked the management information they needed to inform 

their IP&C decisions and advice. Mistrust grew. (8.11.16) 

 This picture formed part of a more general over-reliance on contractor 

assurances, client lack of scrutiny and assurance at the point of 

commissioning the building (see Chapters 6 and 7), data availability and 

sharing to support assurance, and confidence in knowledge about the 

operation of building systems at handover. (8.11.17) 
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 Despite the continuing presence of the contractor’s representative on-site for 

two years after opening , those who operated the facility from an IP&C and 

engineering perspective felt that NHS GG&C lacked critical assessment of the 

building at handover; there should have been no presumption of adequate 

building system performance until responsible persons could see and 

substantiate the performance of the building and the data on which it is 

founded. (8.11.19) 

 
CHAPTER 8 – PART 2 - HEALTHCARE ASSOCIATED INFECTION AND 
INCIDENT MANAGEMENT TEAMS IN THE HOSPITAL, WITHIN THE 
MAINTENANCE PHASE OF THE REVIEW’S REMIT 
 
Findings 
 

 The scale and persistent nature of this set of events is exceptional. For any 

large hospital to deal with this number of events may not be unusual, 

particularly where the number and type of vulnerable patient groups is high. 

(8.17.1)  

 The conduct of these investigations complied with guidance as set out in the 

manual, and was by and large impressive. The response to the events of 

2018 that led to the closure of Ward 2A & 2B was particularly so, despite the 

amount of uncertainty about the nature of the problem, changing focus, the 

number of extremely ill children, the mounting resource implications as 

systems were taken apart and major modifications planned and implemented, 

pressure to attend to other matters connected with the building as set out in 

the 27 point action plan, and the inevitable public profile and need for 

communications. (8.17.2) 

 The water system of the hospital became, from within one year of admitting 

patients, the emerging source of infections that entered the bloodstreams of a 

substantial number of child patients with haematological cancers. The HPS 

report (2018) states that they were investigating a ‘contaminated water 

system’; the entire new hospital was affected and, after immediate local action 

in the vicinity of the affected patients, the remedy became a new system of 

additional chemical disinfection for the hospital water supply. (8.19.1) 

 Medical microbiologists predicted this risk in their SBAR document of October 

2017, identified the likely places where they would have impact, and a number 

of associated and relevant matters. They were correct. (8.19.2) 

 The Review takes the view that, in the design, construction and 

commissioning of QEUH, the client and construction contractors set out to 

comply with standards consistent with a more conventional hospital; they 

should have taken greater account of the needs of all potential patients 

including those in the high risk groups such as severely immuno-

compromised patients. (8.19.3) 

 The remedies required to tackle the serious infection clusters, systemic 

shortcomings and sub-optimal design and operation, have come at great cost. 

They have had substantial impact on patients’ and families’ wellbeing 

although without directly attributable deaths, and substantial public expense 
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that extends from pharmacy costs through to capital investment in water 

systems. The effect on staff, the displacement of patients, and very careful 

planning that has resulted in order to meet patient needs and minimise delays 

in treatment, are also amongst indirect but immeasurable costs. (8.19.4) 

 
CHAPTER 8 – PART 3 – THE MANAGEMENT AND GOVERNANCE OF THE IP&C 
FUNCTION IN QEUH/RHC 
 
Findings 
 

 The role of IP&C in QEUH/RHC was not solely confined to the new hospital, 

haemato-oncology patients and the events we describe here. Neither were 

unusual infections occurring solely in QEUH; other hospitals in the NHS 

GG&C area were isolating unusual organisms, often of a similar nature to 

those reported in QEUH. (8.23.1) 

 The general profile of infection control in terms of recorded incidence of key 

infections and outbreaks in the ‘QEUH’ hospital complex was as good as, or 

better than other comparable data, both in other hospitals and compared with 

the hospitals that QEUH/RHC replaced and also when compared with other 

hospitals across Scotland. (8.23.2) 

 Leadership of the IMTs throughout the period 2015-18 was effective. The 

internal frictions within the IP&C Leadership team, and the medical 

microbiology community, served to undermine its own effectiveness and 

influence of the Chair in the difficult circumstances that they encountered in 

2019. There should have been the opportunity to resolve differing clinical 

perspectives and build consensus, aside from formal meetings. Senior 

management should have picked up the need for escalation and fresh 

leadership. (8.23.3) 

 

 
Recommendations 
 
37) The scope of the roles an ICD, ICN and IP&C Team involved in a major 

construction project should conform to the specification laid out in guidance 
and good practice documents. (8.24.1) 

38) The IP&C Team should be appropriately involved throughout the life of a 
project. (8.24.2) 
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CHAPTER 8 – PART 4 – AIR VENTILATION: INVESTIGATION OF LINKS WITH 
INCIDENTS OF DISEASE 
 
Findings 
 

 Microbiological typing, as a precise method of linkage, is a useful tool that can 

help to investigate outbreaks but is not a definitive approach. Investigation of 

unusual infections with a possible environmental cause requires a bespoke 

approach to problem solving, given the array of possible environmental and 

patient characteristics, and potential pathogens. As in this more recent cluster 

of infections, involving a variety of organisms, sometimes with several 

different organisms isolated from single patients, the problem is of much 

greater scale and complexity, and requires a combination of approaches. 

(8.32.1) 

 We have taken a view on the three cases of infection that gave rise to the 

establishment of the Review. We note that, in the case of isolation of Mucor in 

a patient and their subsequent death, further case investigation has ruled out 

a firm link with the two events. In the case of the two people with 

Cryptococcus infection, there is not a sound evidential basis on which to make 

a link between their infection, subsequent deaths, and the presence or 

proximity of pigeons or their excrement. (8.32.2) 

 

 
Recommendations 
 
39) ICDs are entitled to express their concerns and have them taken seriously on 

matters of infection prevention and the built environment. They should work 
with other stakeholders to develop effective solutions. (8.33.1) 

40) All hospitals need to plan and have in place assured air ventilation systems 
that perform in the way they are intended or designed. (8.33.2) 

41) Without knowing the thresholds for air quality that would quantify and minimise 
infection risk, we look to general measures: there should be continuing efforts 
to ensure the performance of the systems in place, assuring air quality for all 
patients, particularly patients vulnerable to airborne pathogens, and make 
specific provision for positive and negative pressure facilities for specific 
groups of patients and nearby patients and staff. (8.33.3) 

 

 
CHAPTER 8 – PART 5 – MANAGEMENT AND GOVERNANCE OF IP&C IN NHS 
GG&C 
 
Findings 
 

 In practical terms the failure to address and resolve differing clinical opinions 

relating to IP&C has resulted in confusion that does not serve the clinical 

community, management or patients in the hospital well. Managers, directors 

and contractors all reported problems with inconsistent and sometimes 

contradictory IP&C advice. (8.40.1) 
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 The Lead IP&C Team has focused primarily on operational matters and 

reporting requirements, and can function where there is no need to reconcile 

differences or solve problems; it lacks resilience, strategic leadership and 

connectedness to its local teams, to the external IP&C community and to 

sources of expertise. (8.40.2) 

 The lines of accountability for microbiology and infection and prevention and 

control doctors (ICDs) go in different directions for the same cadre of people. 

This divergence has served to perpetuate problem-solving difficulties with the 

service. (8.40.3) 

 

 
Recommendations 
 
42) There should be a fully integrated management structure for microbiology and 

infection control services, bringing together team leadership, management and 
accountability. (8.41.1) 

 

 
CHAPTER 8 – PART 6 – APPOINTMENT, TRAINING AND SKILL SET OF IC 
TEAM, SITE PROJECT TEAM  
 
Findings 

 In contrast to ICNs who have prescribed training and expected know-how, 

expectations of ICDs to gain specific expertise and personal skills as 

microbiologists in training are a recent development as a part of overall 

specialist professional development. The specialties of microbiology and 

infection are in states of change, and skill sets and job responsibilities vary 

markedly across the UK and even within an NHS Board area. (8.43.1)  

 We judge that the job role of an ICD has both a very distinct knowledge set 

and requires a particular skill set and experience. The effective ICD requires a 

much broader grounding in public health skills, multi-disciplinary clinical 

engagement, risk assessment, communication and balance of risks, but 

crucially the skills and ability to influence a circle of people outside the clinical 

realm, not least general management, engineering and facilities management. 

(8.43.2) 

 Leadership preparation and development for ICDs is a professional need that 

they share with all other parts of the medical profession. (8.43.3) 
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CHAPTER 8 – PART 7 – HEALTH PROTECTION SCOTLAND 
 
Findings 

 Those who lead NHS GG&C’s IP&C service, and its practitioner and specialist 

staff are in a key position to define the relationship they wish to have with 

external agencies and expertise. Until now, the total between HPS and the 

NHS GG&C IP&C service has been less than the sum of its parts. This should 

change with the emergence of a new leadership for IP&C in NHS GG&C and 

a new National Centre for Reducing Risk in the Healthcare Built Environment. 

(8.51.1) 

 One other view voiced by observers of NHS GG&C’s culture and practices, 

from within and outside, is that the organisation tended to see itself as a self-

contained, very large health system, and did not regard outside attention from 

agencies as welcome unless it requested help on its own terms. (8.51.2)  

 IP&C practitioners in NHS GG&C have established new knowledge and 

expertise following the experience that is the subject of this review.  That 

knowledge and experience is valuable to colleagues in NHSScotland and 

more widely through active involvement in the development of the National 

Centre for Reducing Risk in the Healthcare Built Environment.(8.51.3) 

 

 
Recommendations 
 
43) The National Centre for Reducing Risk in the Healthcare Built Environment will 

wish to consider the views expressed in this report toward the scope and 
involvement of national and local IC Teams in projects on the healthcare built 
environment, and benchmarking good practice. (8.52.1) 

44) The National Centre will also wish to review the content of this report, reflecting 
on national agency skills, experience and capability matters in the recent past. 
(8.52.2) 
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Chapter 9 – Themes 

 
CHAPTER 9 - PART  A - IP&C, TECHNICAL EXPERTISE, STANDARDS OF 
PROFESSIONAL WORK 
 

 
Recommendations 
 
45) Regardless of their professional background, those with Infection Control as 

part of their job role should undergo regular performance appraisal. This should 
include enquiry about challenges and problems encountered in the role, 
including team effectiveness. (9.4.1) 

46) Enhanced professional appraisal must, similarly, encompass critical appraisal 
and reflection. Critical incidents where Incident Management Teams (IMTs) 
present dilemmas and challenges should provide candid and confidential 
material for discussion with a view to continuous improvement. (9.4.2) 

47) The selection of Infection Control professionals in management positions such 
as the leadership team should be by competitive recruitment with the possibility 
of extension or reappointment.  Appointees should be given every opportunity 
to address areas where assessment shows room for growth and learning.  
Effective team work must be an element. (9.5.1) 

48) Incident management and problem assessment inevitably involves hypothesis 
development and testing; governance must ensure that hypotheses are sound, 
contestable and the debate that strengthens or removes hypotheses is 
respectful and transparent. (9.5.2) 

 

 
CHAPTER 9 – PART B – CHANGING PATTERNS OF HAI AND ASSOCIATED 
IMPLICATIONS, IP&C REFORMS, KEY PERFORMANCE INDICATORS   
 
Findings 
 

 There have been very important advances in infection control since the 

framework of IP&C came into effect. Many lives have been saved by 

sustained and co-ordinated action; NHS GG&C and NHSScotland hospitals 

deserve credit for this achievement. (9.5.12) 

 
CHAPTER 9 – PART C – GOVERNANCE AND ASSURANCE 
 
Findings 
 

 Governance processes for site selection, and the design stage were strong 

and ensured wide stakeholder engagement. Those with infection control 

expertise were heard and their views taken into account. The process of 

planning and executing the move of clinical services, on the move, was 

complex, careful and well executed. (9.6.1) 

 

 The Board of NHS GG&C did not have information available to it regarding 

the lack of performance of the air ventilation systems as the hospital opened, 
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and did not track or comment on consequences for patients. Neither did it 

have information about inaction over a series of compliance problems with the 

water system until a late stage. (9.8.1) 

 The Board of NHS GG&C did not seek or receive assurances in sufficient 

detail about the significant actions that Estates and Facilities were carrying 

out by refurbishing the water system in 2018. The risk register changed to 

recognise this matter in summer 2018. (9.8.2) 

 With respect to the design and build phases, the findings and 

recommendations derived from our assessment in Chapters 4 and 5 – the 

need for impartial, competent and clear advice on the Design and Build 

Contractor’s proposals, those flowing from the Independent Review of 

Edinburgh Schools, and the issues of principle within Part A of the 

Infrastructure Commission report – encompass the steps we put forward as 

learning and positive changes for the future. (9.8.3) 

 The main theme of our findings on governance throughout the phases of 

commissioning and maintenance – or handover and operation of the hospital 

– is assurance. This encompasses the challenge to seek assurance, and to 

ensure that assurance is available. (9.8.4)  

 IP&C within the built environment is a crucial element in decision-making for 

all investments in health and care buildings (9.8.5)  

 The arrangements for involvement of stakeholders at each stage was strong, 

and the complex process of moving clinical services with patients and staff 

and equipment into the new hospitals was successful. (9.9.4) 

 

 
Recommendations   
 
49) We endorse the recommendations of the Review of Edinburgh Schools as 

applied to hospital and other healthcare buildings and public sector capital 
investment.  We recommend that they are implemented in full. (9.9.2) 

50) The data on which those with responsibility offer assurance must be sharable 
to ensure transparency, complete with information on context and, where 
available and appropriate, valid comparison and external peer challenge. 
(9.9.3) 

51) Stakeholders advising on critical systems such as IP&C should be: 

 Properly trained, experienced, capable of management and organisation 
of resource, capable of effective influence and have scoped the highly 
specialist functions of a healthcare building; 

 Capable of escalating problem solving, and networking with evidence 
providers nationally and internationally when the situation demands it;  

 Capable of understanding the implications of derogations, guidance and 
compliance; 

 Diligent in documenting decision-making that is transparent and 
accountable. (9.9.4) 
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52) Board and Area Infection Control Committees should: 

 Have programme management responsibilities;  

 Where they have clear governance responsibilities, have well defined 
scope and remit in respect of other governance bodies; 

 Have the remit and scope of their governance responsibilities clearly 
defined; 

 Be competently supported by the Infection Control Manager, so that 
secretariat and professional leads pursue matters arising diligently, 
reporting progress and resolution at subsequent meetings; 

 Have clear and well understood interfaces between the CCGC, other 
sub-Committees of the Board and other governance groups. (9.9.4) 

53) The Health Board should: 

 Retain as formal consultants experienced construction professionals in 
non-executive positions at times when the organisation is making major 
investment in estates and facilities. They should scrutinise the project 
team’s performance, critical external relationships with the contractor 
and assurance systems that include independent verification. They 
should also provide comment on main developments and changes; 

 Expect fuller briefings with problem-orientated records and risk 
management plans for key adverse events, such as those that are the 
subject of unplanned capital investment, or sustained and adverse 
public attention; 

 Expect the documentation of more significant critical incidents to 
address the wider effects on patient care and lessons learned in regular, 
routine reporting of the Infection Prevention and Control function. This 
should be in addition to Healthcare Infection Incident Assessment Tool 
(HIIAT) reports;   

 View the Estates and Facilities management function of the NHS Board 
as central to the Board’s work, as NHS GG&C does now, to ensure that 
stewardship of the built environment and the Board’s capital assets 
receive proportionate management focus. (9.9.4) 

54) The documentation and audit trails of key decisions during the time of 
important projects should be better preserved in order to ensure accountability 
and clarity of past decision-taking. There should be a review of reasonable 
timescales for records retention, and this may involve law or regulation to 
ensure the necessary changes. (9.11.1) 
 

 
CHAPTER 9 – PART D – BEHAVIOUR AND RELATIONSHIPS 
   
Findings 
 

 The behaviour of individuals has been, at times, inappropriate.   Reports of 

the conduct of the prolonged IMT through much of 2019 illustrates this point. 

We heard accounts and allegations of bullying behaviour and intimidating 

conduct at meetings – ‘extreme behaviour’ in one account. Our observations 

relate to the behaviour of individuals; we found no evidence of institutionalised 

bullying in NHS GG&C. (9.12.5) 
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Recommendations 
 
55) We therefore report examples of team and individual behaviour that were 

inappropriate. We ask the teams we have identified to reflect on these remarks, 
and the extent to which the IP&C function has left behind the tendency to focus 
on the dispute rather than the problem needing to be solved for the benefit of 
the patients at the centre of the incident. We commend initiatives already 
underway to address this matter. We direct readers to the recent (2019) reports 
from John Sturrock QC and Coia and West on inappropriate behaviour care 
and compassion for staff, and urge stakeholders to examine and apply the 
recommendations of these reports in their own context. (9.12.9) 

 

 
CHAPTER 9 – PART E - COMMUNICATION 
 
Findings 
 

 We find a mixed picture on communications. The communications between 

clinicians and patients and their families have been, by and large, of high 

quality. Transmission of sensitive clinical information from hospital to 

headquarters was sound. There are learning points for communication within 

the IP&C professional community, between that community and other 

disciplines that influence patient safety factors, and strategic communications 

when a succession of adverse events occur and need explanation. (9.13.1) 

 

 
Recommendations  
 
56) We welcome NHS GG&C’s recent investment in its strategic communications 

capability. NHS GG&C’s Board needs to ensure political and public messaging 
that is accurate and sensitive: 

 To manage adverse events and atypical public disclosures effectively 
within an overall plan underpinned by values of accountability and 
transparency; 

 To recognize that modern communications need to acknowledge 
perceptions as well as facts as the NHS Board sees them;  

 To adapt to a changing picture including defensive approaches that 
could include rebuttal of inaccurate reporting and disclosure that is false 
or threatens confidentiality; 

 To recognise tactically within its internal and external communications 
that declining public trust may necessitate greater disclosure in justifying 
its actions rather than tighter control on the flow of information (9.14.1) 
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CHAPTER 9 – PART F – THE NATIONAL CENTRE FOR REDUCING RISK IN THE 
HEALTHCARE BUILT ENVIRONMENT 
 
Findings 
 

 We support the development of a new National Centre for Reducing Risk in 

the Healthcare Built Environment and propose aims over a range of its 

possible functions that we draw from the learning of the Review. (9.15.1) 

 
CHAPTER 9 – PART G – RESEARCH, EVALUATION AND LEARNING 
   
Findings 
 

 The challenge for standard setting bodies for clinical, engineering and 

construction professions is to collaborate on learning, innovation, evaluation 

and research that focuses on cost-effectiveness for patient outcomes just as 

much as for value and time scheduling. The clinical realm does not find it easy 

to look outside its patient and health professional perspective to collaborations 

that bring much greater gains; design of systems to enhance patient safety is 

a part of that endeavour. (9.19.1) 

 

 
Recommendations 
 
57) Construction related research and evaluation should be grouped under the 

following headings: 

 Air quality; 

 Water quality; 

 Sanitary ware; 

 Healthcare & BREEAM; 

 Microbiology, Environment Health & Public Health;  

 Communicating health and risk. (9.16.4) 
58) There are three key areas where evidence review and research is urgently 

needed, so that future technical guidance can be clearer, and project and 
incident managers can make better decisions:  

i. The evidence base for air changes and air quality that protects against 
infection in a range of hospital settings; we understand that air 
ventilation systems, the resulting air quality characteristics and their 
influence on clinical outcomes is an under-researched area.  

ii. The need for additional water disinfection for large buildings and little 
used water outlets, especially where vulnerable people are concerned; 
several rapid developments are occurring in the realm of modern 
hospital design,  complexity of water systems, microbiological testing 
relating to water, unusual organisms and vulnerable patients, and the 
influence of these developments on patient safety and clinical outcomes.  

iii. The significance of findings of unusual micro-organisms in patient and 
environmental sampling. (9.17.1) 
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59) We ask the Academy of Medical Royal Colleges and Faculties in Scotland and 
the UK, the Royal College of Nursing, together with the Royal Academy of 
Engineering, The Royal Incorporation of Architects in Scotland, Architecture 
and Design Scotland and those with interests in the environmental sciences to 
examine ways to engender a community of practice and scholarship that 
enhances collaborative work in improving the healthcare built environment. The 
National Centre for Reducing Risk in the Healthcare Built Environment should 
facilitate this initiative with its UK counterparts. (9.20.1) 

60) The National Centre for Reducing Risk in the Healthcare Built Environment and 
local NHS Boards should encourage linkages, facilitate robust networks that 
are cross-disciplinary, build on experience and form part of career and 
professional development, anticipate the need for expertise in areas where 
construction projects and novel interventions are in the planning stages. 
(9.20.2) 

61) The National Centre and participants should recognise that lessons are often 
held in organisations at a distance from host institutions by the very nature of 
unusual occurrences and occasional projects, and that they should create a 
‘safe space’ where experience that is reputationally sensitive can flow more 
freely. (9.20.3) 
 

 
CHAPTER 9 – PART I – DUTY OF CANDOUR 
 
Findings 
 

 In common with whistleblowing, the legal provision applying organisational 

Duty of Candour to NHS Boards is a recently introduced procedure with local 

application, and has been in use as part of the events that this Review has 

examined. Neither policy nor guidance envisages the scenario of clusters of 

infectious disease events with uncertain cause, nor for the specific 

involvement of an Infection Control specialist. (9.27.1) 

 

 
Recommendations 
 
62) Infection Control specialists should reflect as a group on the development of 

their role in Duty of Candour relating to HAIs. They should share examples in 
confidence as a learning process, with a view to sharing experience. As these 
events are unusual, such learning should be on a Scotland-wide basis, in a 
confidential setting. It may subsequently form a critical event for reporting and 
discussion in enhanced professional appraisal. (9.28.1) 

63) Those responsible for Duty of Candour Policy in NHS Boards and Government 
may wish to review their operational processes to allow for this eventuality. 
They should consider how to apply the Duty consistently relating to HAI, 
encompassing governance to acknowledge events that have triggered a Duty 
action, along with a review of any learning that might arise from the Duty 
investigation. (9.28.2) 
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