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Specification Document
A UK study investigating the length of time health care workers will tolerate wearing FFP3 respirators in a hospital setting over 24 hours
Introduction & Aim
1.1 Public Health England (PHE) is inviting tender applications to carry out a study to deal with the operational demands in a hospital ward; specifically the usage of filtering face piece (FFP3) respirators (valved) and (un-valved).

1.2 The aim of the study is to understand the length of time health care workers will tolerate wearing FFP3 respirators in a hospital general ward in order to inform national stockpiling arrangements and policy. 

1.3 The findings will identify if there are any physical impacts (e.g. impact on communication, working, impact on comfort) to staff wearing the FFP3 respirator. 
Background
2.1	Influenza viruses spread mainly through droplets and aerosols of respiratory secretions in the air, typically generated by coughing. They also spread through hand or face contact with surfaces contaminated with such secretions. The UK Pandemic Preparedness Strategy 2011indicates that respirators are designed to protect the wearer from breathing in fine or very small airborne particles (i.e. aerosols), which might contain viruses and other microorganisms, in addition to larger droplets. 
2.2	They should be worn when performing procedures that have the potential to generate infectious aerosols; examples include intubation, extubation and related procedures. 
2.3	A FFP3 device is a mask which is certified to the Personal Protective Equipment (PPE) Directive. It provides a high level of filtering capability and face fit. It can be supplied with an exhale valve so that it can be worn comfortably over a fairly long period of time. It can provide an effective barrier to both droplets and fine aerosols and is the type recommended particularly for people in the healthcare sector dealing with symptomatic patients undergoing treatment where aerosols are likely to be generated.

Guidance for Infection Control
3.1 Pandemic (H1N1) 2009 Influenza – A summary of guidance for infection control in healthcare settings in the UK (published 2009)  which superseded the Pandemic influenza: Guidance for infection control in hospitals and Primary care settings (November 2007) is specific to the pandemic (H1N1) 2009 influenza virus and represents current guidance. It recommends facemasks for most clinical scenarios and respirators (FFP3) only for aerosol generating procedures (AGPs).
Health and Safety Executive (HSE) Guidance
4.1	The time that a user wears a FFP3 mask is an important factor when establishing the pandemic preparedness stockpile requirements as it has a significant impact on the total volume that needs to be held in the UK’s pandemic influenza preparedness stockpile and the high costs associated with this.
4.2	HSE guidance is to wear FFP3 respirators for up to one hour; this is because HSE considers that such devices rely on forming an airtight seal to the face so that a partial vacuum forms during inhalation, drawing air through a filter.  As the material has to be in such close contact with the skin of the face, and necessary with some pressure, this causes irritation, in addition to the irritation to the build-up of moisture inside the respirator which heats up due to the insulation provided by the respirator.  The longer the respirator is worn, it is assumed the greater the urge for the user to move it around on the face and potentially causing the mask to slip.  The best way to ensure that the mask fits as comfortably as possible to ensure it is correctly face fit tested.
4.3	The time of one hour is a pragmatic time that the HSE has based observation in the workplace. This guidance is based on routine use of Respiratory Protective Equipment. In a medical situation, and for operational reasons, whereby it is unlikely to be feasible to change a FFP3 respirator every hour, then HSE has suggested that we should provide our own evidence.  This study therefore is an opportunity to provide this evidence.
4.4	The Pandemic (H1N1) 2009 Influenza – A summary of guidance for infection control in healthcare settings in the UK (2009) does not indicate that FFP3 respirators should only be worn up to one hour. It states that disposable respirators should be replaced after each use and changed if breathing becomes uncomfortable.
Research
5.1 A study by N.Phin et al (2009)[endnoteRef:1] on an acute general medical ward in the North West of England (at Arrowe Park Hospital) was undertaken to understand PPE usage. The study took place prior to the 2009/10 influenza pandemic. During the 24 hour period of the exercise all staff on the ward wore PPE and adopted the infection control procedures described in the Pandemic influenza: Guidance for infection control in hospitals and Primary care settings (November 2007). Teams of infection control nurses observed and recorded staff behaviour and practice throughout the period, including staff attitudes to PPE. [1:  Phin NF, Rylands A, Allan J, Edwards C, Enstone JE, Nguyen-Van-Tam J. Personal protective equipment in an influenza pandemic: a UK simulation exercise. J Hosp Infection 2009;71:15-21.] 


5.2 The study suggested that despite pre-exercise training, many staff were not confident using the PPE. The PPE was also found to be uncomfortable, with basic tasks taking longer than normal. The study helped inform national purchasing and stockpiling of PPE, in particular, likely PPE volumes of usage in hospital general ward that could be expected in an influenza pandemic.

5.3 A recent scientific literature search carried out by PHE indicated that no studies have been done in the UK looking at the length of time health care workers will tolerate wearing FFP3 respirators in a hospital setting over 24 hours. This is a key factor to determine the number of FFP3 respirators likely to be used in order to inform national stockpiling arrangements and policy. Such information will help us understand the operational demands of FFP3 usage specifically in a hospital ward where AGPs are linked to take place during an influenza pandemic in the UK.

5.4 The PHE literature search provided findings from some studies and research carried out in the U.S. This included finding’s from project BREATHE[endnoteRef:2] & [endnoteRef:3]. In 2008, the U.S Department of Veterans Affairs formed the Project Better Respiratory Equipment using Advanced Technologies for Healthcare Employees (BREATHE) Working Group, composed of a variety of federal stakeholders, to discuss strategies for improving respirator compliance, including the need for more comfortable respirators. The activities of the Working group build on recommendations issued by the Institute of Medicine (IOM) in November 2007. The Working Group developed 28 desirable performance characteristics. Two out of the 28 of the characteristics looked at facial temperature and discomfort and recommended that to minimise facial discomfort and heat rise, respirators should be made so that they can be worn for (A) ≥2 hours of uninterrupted wear and (B) for ≥8 hours with 15 minute breaks every two hours. [2:  Gosch M, Shaffer R, Eagan A, Roberge R, Davey V, Radonovich LJ, Jr. B95: A new respirator for health care personnel. American Journal of Infection Control. 2013;41(12):1224-30]  [3:  Radonovich L, Baig A, Shaffer R, Roberge R, Levinson A, Doerr D, et al. Better respiratory equipment using advanced technologies for healthcare employees (Project B.R.E.A.T.H.E.) Department of Veterans Affairs USA] 


5.5 A study by researchers affiliated with Department of Veterans Affairs in 2008 reported how long 27 health care workers could tolerate multiple bouts of 2-hr-long extended use periods, interspersed with 15–30 min breaks[endnoteRef:4] Median tolerance times of 6.6 hr and 5.8 hr were reported for the two Filtering Face-piece Respirators (FFR) models without exhalation valves. Only some subjects using those two models were able to complete all four 2-hr use periods of continuous use; the most reported reason for stopping use was head and facial discomfort (e.g., heat). It was concluded that respirators available in the U.S market are not tolerated well for more than 3-5 hours of wear, even with interposed break periods.  [4:  Radonovich LJ Jr, Cheng J, Shenal BV, Hodgson M, Bender BS. Respirator tolerance in health care workers. JAMA. 2009; 301(1):36–38. [PubMed: 19126810]] 


5.6 Studies carried out by the National Institute of for occupational Safety and Health (NIOSH)[endnoteRef:5],[endnoteRef:6],[endnoteRef:7] in a laboratory setting using approx. 10 - 20 health care professionals found that FFR use caused no or minimal increases in heart rate, respiratory rate, and transcutaneous carbon dioxide as well as no differences in oxygen saturation on test subjects during 1 hr of low-moderate treadmill exercise when compared with wearing no respirator (control). They also reported that 2 hr of continuous FFR use at low-moderate work rate did not cause a change in core body temperature and there was no significant increase in FFR dead space heat or humidity after the first hour[endnoteRef:8] Taken together, these studies suggest that FFR use for 1–2 hr should cause minimal physiological stress to individuals medically cleared to wear FFRs.   [5:  Kim JH, Benson SM, Roberge RJ. Pulmonary and heart rate responses to wearing N95 filtering facepiece respirators. Am J Infect Control. 2013; 41(1):24–27. [PubMed: 22944510].]  [6:  Roberge R, Benson S, Kim JH. Thermal burden of N95 filtering facepiece respirators. Ann Occup Hyg. 2012; 56(7):808–814. [PubMed: 22294505] ]  [7:  Roberge RJ, Coca A, Williams WJ, Powell JB, Palmiero AJ. Physiological impact of the N95 filtering facepiece respirator on healthcare workers. Respir Care. 2010; 55(5):569–577. [PubMed: 20420727]]  [8:  Roberge RJ, Kim JH, Benson S. N95 filtering facepiece respirator deadspace temperature and humidity. J Occup Environ Hyg. 2012; 9(3):166–171. [PubMed: 22413894]
] 


PHE Proposal
A study to quantify the length of time health care workers will tolerate wearing FFP3 respirators in a hospital setting over 24 hours
6.1 In light of the HSE guidance and to understand the optimum time a FFP3 is worn in a healthcare setting, PHE would like to commission a study to understand the length of time health care workers will tolerate wearing FFP3 respirators in a hospital ward in order to inform national stockpiling arrangements and policy.

6.2 The following are the outputs and deliverables of the study:
· Compare tolerability of unvalved vs valved FFP3 respirators. The outcome in comparing un-valved FFP3 respirator with valved FFP3 respirator, whether valved (a) are more comfortable (b) can be worn for longer than one hour, if so how for much more longer; (c) more likely to have greater  compliance from staff.
· The length of time each FFP3 respirator is worn by each staff member throughout 24 hours.
· The total numbers of FFP3 respirators worn by each member of staff thorough out 24 hours.
· The number of FFP3 respirator’s worn during the study for duration of one hour or less, and the number worn for more than one hour.
· Identification of any impacts on patient care e.g. through loss of NHS staff dexterity, communication issues.
· Analysis of qualitative data (e.g. feedback from staff).
· Suppliers will need to identify how many staff will be working during the 24 hour period of the exercise and provide details in their bid on how they will work with staff undergoing the study.
· It is expected that the results will be summarised in a full report.  The structure of the report will need to be agreed in advance with PHE.  PHE and the Department of Health and Social Care (DHSC) will own the data that results from the work.
6.2 If stockpiles of FFP3 respirators are to be based on more than crude estimations, with serious implications for the safe delivery of healthcare in a hospital ward on one hand, and financial wastage on the other, robust operational assumptions are needed.

6.3 The study will be an opportunity to ensure the target volume requirement for FFP3 respirators held in the UK stockpile in preparedness for the next pandemic has been more accurately estimated whilst reducing stockholding costs wherever possible. The study will also provide the opportunity to receive staff feedback on acceptability of FFP3 respirators, comfort and ease of use. 
6.5	The key requirements and assumptions are:
· Select a general ward in the UK consisting of at least 10 adult patients.
· Run the study over a minimum of 24 hours- ideally consecutive period. 
· Assume that a proportion of beds are filled with flu patient(s).
· Ensure all staff are briefed on the guidance on the Pandemic (H1N1) 2009 Influenza – A summary of guidance for infection control in healthcare settings in the UK (2009).
· All staff within the study to be fit tested for FFP3.
· Fit test training will be provided to staff by the unit. 
· Staff is to avoid touching the respirator when worn and so must change the mask when it becomes uncomfortable.
· Staff wear full PPE including disposable gloves and aprons.
· All staff adhere to good hygiene procedures following the removal of PPE
· All PPE is single use and disposed of after use.
· Any aspect of ethical approval discussed and agreed with the trust ethical committee in the hospital prior to the start of the contract.

Design of the study 	
7.1	Suppliers will need to set out the design of the study and obtain approval from the ethics committee.
7.2	Suppliers will need to outline sufficient detail in the proposed methodology in relation to: 
a) estimated number of respirators to be used by staff members.
b) quantifying the number of bed days occupied during the study period.
c) specifying how the duration of FFP3 use will be recorded for staff members and visitors.
d) assessing relative comfort of valved and un-valved respirators.
e) how the study will ensure that staff are adhering to the Pandemic (H1N1) 2009 Influenza – A summary of guidance for infection control in healthcare settings in the UK (2009).
7.3	Suppliers will need to identify how many staff will be working during the 24 hour period of the exercise and provide details in their bid on how they will work with staff and visitors undergoing the study.
7.4	A questionnaire may need to be developed to gather qualitative data for the study of staff attitudes towards the use of FFP3 respirators valved and un-valved. Questionnaire to be completed by staff in real time. 
7.5	An interim report of early findings or data would be helpful, but is not mandated.
7.6	The results will be summarised in a full report.  The structure of the report will need to be agreed in advance with PHE. DHSC and PHE will own the data that results from the work.
7.7	The report must be agreed by PHE prior to finalisation, with a draft report sent a minimum of two weeks before the final report is due. It will also be expected that a meeting is held with PHE to present the findings.
Reporting arrangements
8.1	The PHE leads for this study are Martyn Underdown and Krishna Patel in the Immunisation, Hepatitis, Blood Safety and Countermeasures Response, National Infection Service, Public Health England. They will be the point of contact for the supplier and will liaise with the supplier lead and provide appropriate support that would be needed from PHE. Meetings can be arranged if needed.  The supplier lead will be expected to highlight any risks or issues as soon as possible in writing to PHE.
Cost 
9.1	PHE has agreed to support the study with reasonable funding and provide the FFP3 respirators, aprons, gloves and eye protection from the national stockpile. 


Governance
10.1	The study will be quality assured by PHE, NHS England (London), a member of NERVTAG and the Department of Health. 
Timescale
11.1	The final report to be submitted by date agreed between contractor and PHE.
Application process
12.1	Applications should be submitted electronically using the Supplier Response Form and include the following documentation as attachments: 

a) Supporting statement setting out suitability to undertake the study, including evidence of national business networks.
b) Project plan (scope of work, deliverables and milestones with timeline) & methodology including national engagement to support development and dissemination strategy, 
c) Risk statement 
d) Budget – including breakdown of costs  
e) Project team CV

12.2	Applications will be evaluated by an internal PHE panel and the governance group described above, and candidates will be informed electronically of the result.
12.3	Applicants may be invited to give a verbal presentation if the panel needs further information to decide which team to award the contract to.

Selection criteria

13.1	Criteria used by members of the PHE panel to assess applications include the 	following: 
· RELEVANCE of the proposed study plan and methodology 
· QUALITY of the work plan and proposed management arrangements 
· STRENGTH of the project team 
· VALUE for money (justification of the proposed costs) 

Timetable
14.1	It is anticipated that commissioning of this study will occur to the following estimated timetable: 
· Issue of invitation to tender: 18 June 2018
· Deadline for receipt of applications: 6 August 2018
· Notification of successful and unsuccessful contractors: 21 September  2018 
· 22 October 2018: Submit final proposal and study design to PHE, identify any ethical issues. 
· 19 November 2018: Gain ethical approval and undertake study
· 29 March 2019: Send draft report to PHE and presentation of findings 
· Final report: Date to be agreed between contractor and PHE

Contacts
15.1	Questions regarding this tender should be directed to the project leads via the PHE messaging facility on the Bravo portal. 
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