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HEALTH AND SPORT COMMITTEE 

HEALTH HAZARDS IN THE HEALTHCARE ENVIRONMENT 

SUBMISSION FROM XXXXXXXXXXXXX 

What is the scale of health problems acquired from the healthcare environment in 

Scotland? 

I am not aware of any current system of data collection which would answer this crucial 

question, therefore I think the answer is “unknown” . However, based on experience and 

anecdotal evidence from peers it is my view that there is a significant, as yet unquantified, 

contribution of the environment to  HAI rates in Scottish hospitals. Examples of outbreaks 

where the healthcare environment in Scotland has been implicated (not always proven) as 

a source or route of transmission include: 

• Serratia  

• Pseudomonas 

• Non Tuberculous Mycobacterium species  

• Aspergillus species 

• Acinetobacter 

• ESBLS 

• Environmental gram positive and gram negative bacteraemia linked to water 

contamination  

• Surgical site infections  

In order to get a rapid idea of the burden of environmental outbreaks it may be possible to 

glean information from data already gathered - eg assess the reports to HPS of healthcare 

associated infection incidents which are graded green, amber, red to identify the cases that 

are deemed to have had an environmental element in the route of transmission. Numbers 

of cases and clinical impact could be quantified and reported. This would unfortunately miss 

cases that are not identified as part of an outbreak or “incident”, and the detection of an 

outbreak relies on a high level of awareness of the importance of the environment as a 

reservoir by IPCTs and Estates teams; eg serratia and enterobacter may be mistaken as 

normal flora when they are also environmental organisms.  

Unfortunately the nature of environmental source outbreaks is that they can rapidly cause 

infection to large numbers of patients (eg legionella) and therefore “steady state” statistics 

are not in themselves reassuring.  

Evidence of compliance of the current NHS estate with standards that are already 

embedded in SHTMs and SHBN documents would be required for assurance that the 
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healthcare environment is being built and maintained for reduction of infection risk. To my 

knowledge this is not readily available or systematically collected or reviewed nationally. 

There is a perceived difficulty in applying the building standards as there are different 

iterations with updates every few years.  In my experience there are misconceptions that 

standards have radically changed and old estate is not expected to meet new standards. In 

terms of theatres for example the core parameters of pressure differentials, air exchange 

rates and clean to dirty air flow have remained static in guidance for many years, while it is 

true that the size and volumes of air have changed to accommodate ever more complex 

procedures and increased sizes of surgical teams. Therefore the idea that old theatres do 

not require to meet current standards needs careful appraisal.  In these circumstances it is 

absolutely critical that there is a clear understanding of public expectations with regard to 

risk mitigation in both old estate and upgrades, as well as new builds. 

• What/where are the main risks? 
 
Risk by Patient factors 
It is important to note that patients have different levels of risk of infections based on 
immune status, procedures carried out, and medication, eg steroids and antibiotic use. 
Therefore different patients exposed to an identical environment will have different 
outcomes. Furthermore, minor changes to a stable environment can have large 
consequences depending on the setting. For example, pseudomonas colonisation of a tap 
in a standard ward may not cause immediate problems; however, pseudomonas at even 
low levels in a NICU tap could have rapid and serious consequences. Therefore strategies 
for prevention require a nuanced approach to risk and intervention - a purely guidelines 
based approach will not be sufficient for every setting. Efforts to mitigate risk should 
therefore be proportionate and directed to the patient specific risk status.  
 
Main at risk patient groups requiring extra attention to risk management of the environment: 
 
• Neutropenic and other immune suppressed states, can be stratified into very high, high 

and low risk groups  
• Neonates 
• Burns patients 
• CF patients  
• ITU 
• Solid organ transplants 
• All patients at time of surgery, especially “clean” procedures such as joint replacement 
 
In addition patients can themselves present a risk of infection to others eg infectious TB, 
and the role in the environment in this setting is to prevent onward spread.  
 
In order to understand the level of protection offered to these patient groups in NHS 
Scotland, evidence is required regarding patient placement policies and standards of 
environment for all these groups as well as audit data on infection rates in these particular 
patient groups.  
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Risks of Environmental Routes of transmission 
 
Airborne infections 
 
Ventilation Systems 
 
There are very well established parameters for ventilation in the health care environment 
that have been in place for decades. These cover all areas of the hospital and the most 
relevant areas are those where contaminated air causes significant risk of infection, which 
is mitigated by the provision of specialist ventilation: 
 

• Theatres, including minor procedures and ultra clean technology  
• Source isolation for infectious patients (requiring negative pressure rooms, and 

increased Air exchange rates)  
• Protective isolation for immune compromised patients (requiring positive pressure 

rooms, HEPA filtration and increase Air exchange rates ) 
• NICU, ITU, 
• Endoscopy suites 
• Burns units 
• Treatment rooms 
• Clean rooms 
• Decontamination suites  
• Aseptic pharmacy 
• Laboratories 

 
Any derogation from SHTM/SHBN standards has the potential to increase the  risk of  
infection acquisition and should be documented with rationale for the derogation. 
 
In addition there are regional type services that have no UK Building standards, but which 
need specialist planning and design, using international guidance and evidence based data 
and first principles: infectious diseases units, bone marrow transplant units, and CF units. 
This requires a multi-disciplinary team of experts, and Infection Control should be central to 
this as already outlined. 
 
Any breakdown in the design, commissioning or validation process poses a risk that the 
environment does not meet standards and therefore increases the risk of airborne 
infections.   
 
Building works 
 
Building work on a hospital premise is known to pose a risk of airborne fungal infections. 
The HAISCRIBE process which has been in place since 2007, is a critical tool for 
minimising risk of infections due to building work in the health care environment. There is 
anecdotal evidence that  this process has been inconsistently applied and therefore this 
remains a  priority area for monitoring and should be recognised as a patient safety issue. 
 
Waterborne infections  
 
Standards exist for water system commissioning, maintenance and microbiological testing, 
especially focussed on Legionella and pseudomonas.  However, many organisms can 
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contaminate and colonise water systems and the component parts eg taps and shower 
heads and piping especially if there is any stagnation, certain pipe materials are used, or if 
there is a contamination event due to a breach in the system.There is a body of scientific 
literature that can be referred to that documents the role of water system associated HAIs 
Any breakdown in the design, commissioning and maintenance of these complex systems 
will increase risks of waterborne infections.  
 
Physical accommodation 
A  key to reducing infection in hospital is to have a clean and clean-able environment. The 
drive to “design out” infection has been ongoing for many years. Therefore choices of 
furnishings, fittings and materials are all crucial for minimising infection risk and  a wealth of 
advice is readily available. Any lack of maintenance or cleaning will also increase risk. 
When the monitoring and management of cleanliness and the state of the environment is 
entirely segregated from infection control input, there is  potential for risks to arise and 
remain unidentified.  
 
 
• Are the current systems and processes in Scotland adequate for monitoring, 
reporting, eliminating or controlling these hazards? 
 
My view is that the systems are NOT currently adequate, however there are resource 
implications for any planned measures for improvements.   
 
Monitoring  
As described there is no current system which will adequately determine epidemiology of 
environmental infections as a cohesive entity.  
 
There is inconsistency in the implementation of Scottish Health Building standards and no 
systematic monitoring. 
 
Possible ways to address this gap are 

1. Monitoring rates of HAIs acquired from the environment.  

A specific surveillance system is unlikely to be practical given that this would require every 

HAI to be assessed for a contributory  role of  the environment in transmission with clear 

definitions and a whole system of surveillance targeted specifically to these infections. 

Current surveillance  targets only C difficile, MRSA , SABS, and E coli bacteraemias,  and 

is already resource intensive. Furthermore there are complexities in setting up specific 

surveillance for environmentally acquired infections : 

• Novel outbreaks occur and previously set up alerts will not detect them (note the recent 

additions to the “alert organisms” lists over past few years), initial detection often relies on 

alert Microbiology and infection control practitioners, as well as clinical staff, and this is 

not always acknowledged 

• Point prevalence studies do not capture infection burden of outbreaks which are by nature 

episodic.  
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• Organisms that can be environmentally acquired can also have other routes of 

transmission, eg Enterobacter sp, and so surveillance cannot be simply organism based 

(indeed C diff and MRSA both have environmental components to routes of transmission) 

• Proof of an outbreak source is rare in terms of matching organism typing results  of 

clinical isolates to environmental isolates, especially for gram negative organisms. The 

weight of proof required in order to initiate interventions is very  different from that used 

for research purposes in which a pre conceived hypothesis is tested and predetermined 

data gathered. The concept of a  balance of probabilities, as well as the precautionary 

principle, need to be invoked in order to have effective infection prevention interventions 

in a timely manner.  

• HAI may not present until after discharge from hospital, especially when duration of 

admissions is shortening, therefore point prevalence studies of inpatients will miss cases 

A pragmatic monitoring system would rely on empowered local teams having good 

knowledge and expertise and being listened  to particularly with regard to novel situations , 

along  with HPS assessment of all reports for possible environmental sources. 

2. Targeted assessment of NHS Estate with regard to compliance with Building standards 

and maintenance  

This would be a surrogate measure for the level of risk in hospitals posed by the 

environment, and would have the benefit of identifying areas of actions for risk mitigation . 

For example ventilation and water quality are not addressed  in the HAI standards, but are 

critical in preventing infections. Examples of numerics that could be utilised:   

•  Number of theatres with validation fails, and tabulated key parameters such as 

ACH, pressure differentials and notes on layouts of theatres being publicly reported. 

• Percentages of theatres out with validation timeframe 

• Percentage Planned Programmed maintenance schedule being met  

• Number of negative pressure rooms available and numbers of fails in pressure 

differentials and reasons for fails 

• Number of sewage leaks into healthcare environment, number of closures of 

theatres due to environmental issues,  

• Number of capital projects opening without IPCT sign off, or delayed opening due to 

IC related concerns 

• Numbers of HAISCRIBES carried out in hospitals and evidence of IPCT sign off 

• Number of taps with TMVs and statistics on the maintenance programmes for these 

Records of areas requiring specialist ventilation and water supplies could be examined 

and audit-able data presented  to support a view that these are built and maintained to 
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standards (eg Bone marrow transplant, renal transplant, renal dialysis units, ITU, 

neonatal units, treatment rooms, endoscopy suites) 

It should be noted that the importance of the environment design, ventilation and water 

standards are not new concepts, on the contrary these are very well established in literature 

and building standards. The current challenge is moving towards  an embedded and audit-

able system of governance to implement and monitor these standards.  

 
Reporting 
Mandatory reporting of outbreaks is well embedded in Scotland. However formal lessons 
learned and sharing of the reports is less well established.  
 
A formal system to report building issues prior to outbreaks occurring (which would be in 
the spirit of prevention being better than cure) is non-existent or at least, not obvious. 
 
In my experience there are barriers to the reporting of environmental issues that need to be 
addressed, lack of clarity regarding the  most appropriate reporting route 
(HIS/HPS/HFS/SG), fears regarding publicity, financial implications of remediation, highly 
politicised context, and staff uncertainty that these issues pose real patient safety risks.  
 
Eliminating/Controlling  
 
While absolute elimination of infection risk is unlikely, there is increasing evidence that key 
interventions, good leadership and cultural changes can dramatically alter the rates of HAI, 
as NHS Scotland and UK wide data have already proved with MRSA and C diff. At the peak 
of these infections only a decade ago, the idea that we would see the 80% or so reductions 
seemed laughable. The repeated lesson in infection control is that levels of reduction are 
often determined by level of prioritisation and co-ordination of effort.  
 
With regard to the environment in hospitals there is already a body of evidence regarding 
good practice and NHS Scotland  has already invested in the production of excellent 
building standards and HAISCRIBE documents which has included HFS led  training days 
in different health Boards. This excellent work needs to be consolidated and progressed to 
ensure patients benefit from the investment.  
 
The importance of infection and outbreak prevention is becoming even more critical in the 
current age of extreme antibiotic resistance. As antibiotics run out, any breakdown in 
infection control will have potentially catastrophic consequences and investment in 
controlling these risks can be viewed as a corner stone to any strategy to fight antimicrobial 
resistance. 
 
My view that there is much room for improvement in the current approach to managing risks 
posed by the healthcare environment is based observations including:  
 
1. Time lag for implementation of good practice - eg TMV taps have been a known risk with 

warnings internationally post Belfast pseudomonas NICU outbreak in 2012, yet have 
been installed in new hospitals after this date including high risk areas  

2. Resource implications used as a counter argument for control measures being 
implemented. In the age of realistic medicine, it is crucial that there are open discussions 
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regarding which standards are basic enough to merit uncompromising enforcement, and 
which, if any, can be considered desirable but not necessary. Patient and public voice  is 
critical in this.  

3. Lack of planning for cost of implementing standards, Eg the cost of putting negative 
pressure in place as part of an HAI scribe should be detailed as a cost by contractors at 
the initial stages 

4. Lack of clearly defined roles for members of IPCT, Public health, and Estates and HPS 
and HFS in managing and advising on these issues. Note: ICD job descriptions not 
nationally agreed to date, although this has been the subject of much discussion   

5. Lack of timetabling of IPCT involvement in capital and estates projects,  
6. Cleaning methodologies need rigorously monitored with regard to the details of the 

evidence for the methodology and the realities of the implementation,  
7. Building validation is not comprehensive: eg PPVL isolation rooms require all the detailed 

parameters to be correct - not a pick and mix approach .The analogy a ventilation 
engineer once told me was if you got a car with a wheel missing, its not going to do the 
job is it? 

8. The disbanding of the ICNETWORK a few years ago fragmented the Scottish IC 
community and that useful level of peer review, networking  and discussion was not 
replaced with an alternative as was anticipated.  

 
Conclusion 

It should be noted that these issues are certainly not unique to NHS Scotland, however by 

building on the IPC infrastructure already in place we have an opportunity to excel in this 

area of patient safety and harm reduction by developing  a national approach to this issue. 

An approach that puts prevention at the heart of policy could seek to quantify basic 

parameters regarding the Scottish healthcare estate in order to drive improvements and 

reduce the risk of outbreaks as well as sporadic infections.  
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