Guidance Document (09.22.09)


Respirator and Facemask Calculator for Pandemic Influenza: 

A Tool for Wisconsin Local Public Health Agencies (LPHA) 
September 22, 2008

Purpose: 

The purpose of this document is to provide Wisconsin Local Public Health Agencies (LPHA) with a calculation tool for estimating the amount of respirators and facemasks to consider stockpiling in anticipation of a pandemic influenza.  Conceivably, a LPHA’s stockpile of respirators and facemasks for a pandemic influenza can be used for other public health responses but should then be replenished.  This calculator is based on data and information from the Centers for Disease Control and Prevention, the World Health Organization, and the U.S. Department of Labor.  More specifically, the calculator is based on recommendations and strategies outlined in OSHA’s Proposed Guidance on Workplace Stockpiling of Respirators and Facemasks for Pandemic Influenza (please note that the OSHA Guidance is still in draft form as of the date on this document).  
Knowing that antivirals and vaccines will be very limited in the first wave of a pandemic, respiratory protection is one of a few measures that will be available for LPHA to provide protection to their staff.  Once sustained human to human transmission begins, both respirators and facemasks will be nearly impossible to procure.  
This tool is intended to enhance, not replace, a local public health agencies personal protection equipment (PPE) plans or policies.  LPHA should follow their established procedures and protocols as identified in their written respiratory protection programs for selection and use of respiratory protection equipment.   

Definitions

· Facemasks: Facemasks are used as a physical barrier to protect employees from hazards such as splashes of large droplets of blood or body fluids. Facemasks also prevent contamination by trapping large particles of body fluids that may contain bacteria or viruses when they are expelled by the wearer (for example, through coughing or sneezing). Facemasks are cleared by the FDA and are legally marketed in the United States for use in disease prevention. FDA-cleared masks have been tested for their ability to resist blood and body fluids. Facemasks are not designed or certified to prevent the inhalation of small airborne contaminants. The term “facemask” is used in this guidance to refer to Food and Drug Administration (FDA) - cleared surgical, medical, procedure, dental, laser and isolation masks.

· Respirators: Respirators are used to reduce an employee's exposure to airborne contaminants. Most respirators are designed to fit the face and to provide a tight seal between the respirator's edge and the face. A proper seal between the user's face and the respirator forces inhaled air to be pulled through the respirator's filter material and not through gaps in the seal between the face and respirator. A “fit test” is necessary for most models of respirators because it is the only way to know for certain whether a proper seal can be established between the respirator and the user's face. The advantages and disadvantages of respirators as compared to facemasks are described in Table 1. In some workplaces, respirators will be an important component of protecting employees and allowing them to perform essential work, particularly work that may put them at greater risk for exposure to pandemic influenza. When the use of a respirator is necessary to protect employees from an occupational hazard, the respirator must be used in the context of a comprehensive respiratory protection program established by the employer (see OSHA standard 29 CFR 1910.134, or www.osha.gov/SLTC/respiratoryprotection/index.html).

Issues for Consideration:
There are many unknowns related to a pandemic influenza to precisely calculate the amount and type of respirators or surgical masks to stockpile.  Most notably is how a pandemic influenza virus will spread between individuals.  Influenza is thought to be primarily spread through large droplets (droplet transmission) that directly contact the nose, mouth or eyes. These droplets are produced when infected people cough, sneeze or talk, sending the relatively large infectious droplets and very small sprays (aerosols) into the nearby air and into contact with other people. Large droplets can only travel a limited range; therefore, people should limit close contact (within 6 feet) with others when possible. To a lesser degree, human influenza is spread by touching objects contaminated with influenza viruses and then transferring the infected material from the hands to the nose, mouth or eyes. Influenza may also be spread by very small infectious particles (aerosols) traveling in the air. 

· According to the Occupational Safety and Health Administration (OSHA), the contribution of each route of exposure to influenza transmission is uncertain at this time and may vary based upon the characteristics of the influenza strain (OSHA, 2008).  

· According to United States Health and Human Services (HHS), despite the prevalence of influenza year after year, most information on the modes of influenza transmission from person to person is indirect and largely obtained through observations during outbreaks in healthcare facilities and other settings (e.g., cruise ships, airplanes, schools, and colleges); the amount of direct scientific information is very limited.
· The epidemiologic pattern observed is generally consistent with spread through close contact (i.e., exposure to large respiratory droplets, direct contact, or near-range exposure to aerosols). While some observational and animal studies support airborne transmission through small particle aerosols, there is little evidence of airborne transmission over long distances or prolonged periods of time (as is seen with M. tuberculosis).  (HHS, 2007)
Based on current information, lack of scientific data, and consensus on airborne transmission, this calculator assumes a pandemic influenza virus will require droplet precaution.  The PPE State Expert Panel has used the OSHA’s Guidance on Preparing Workplaces for an Influenza Pandemic document as a framework to develop this calculator.  
Assumptions:

1. Calculator assumes 120 pandemic workdays (OSHA, 2008).  A mitigated pandemic is currently expected to occur in two waves; community outbreaks in each wave would each last up to 12 weeks in duration (24 weeks total). There are assumed to be five work days per week and thus 120 work days per employee over the two pandemic waves.
2. If pandemic vaccine is available and used, an employee's vaccination status will not modify recommendations for the use of respirators and facemasks because vaccines may not be completely effective and will not be available in large supply at the start of a pandemic.
3. Respirators and facemasks will only be used by employees during pandemic waves in their local community/state and not between pandemic waves, and only during work tasks where they might be exposed to people who are or might be ill with pandemic influenza. 

4. Viral shedding for a pandemic influenza may occur 1 day before signs and symptoms appear and up to 5 days after.  LPHA must be cognitive of viral shedding especially during the early stages of a pandemic.  Once a suspect or confirmed case of pandemic reaches the State of Wisconsin, LPHA staff in close contact with the general public even for daily public health activities must practice standard precautions.  

5. Wearing a respirator or facemask is always a last resort.  LPHA should be diligent in identifying and implementing engineering and administrative controls, or systems to minimize the need to wear a respirator.  

6. LPHA should check with their vendors to determine the shelf life for the respirator or facemask that they stockpile. 

7. LPHA should not plan on the need of respirators or surgical masks for a mass clinic event during the initial wave of a pandemic influenza.  The PPE Expert Panel has found that 

a. a “mass clinic” model is not ideal for the diagnosis of infected individuals by a healthcare professional with prescribing abilities.  In addition, these clinics are not meant to function over a 6-8 week time period (see chart, pg 3).  

b. during the initial wave of a pandemic, a vaccine will not likely be available.  When vaccine becomes available it will likely be scarce to the point that LPHA will receive small doses of vaccine on a weekly basis.  The scarce amount of vaccine will not constituent activation of a mass clinic.   
Determining Exposure Risk

Employee risks of occupational exposure to influenza during a pandemic may vary from very high to high, medium, or lower (caution) risk. The level of risk depends in part on whether or not jobs require close proximity to people potentially infected with the pandemic influenza virus, or whether they are required to have either repeated or extended contact with individuals or groups. 

In addition, changes in work practices during a pandemic (such as the cohorting or grouping of patients with pandemic influenza to reduce the number of healthcare workers and non-pandemic patients who may be exposed to pandemic patients) may further affect the number of persons with high risk exposures. [image: image1.png]Occupational Risk Pyramid for Pandemic Influenza
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In addition, a single employee may at times be at low risk whereas at other times they may have medium or high risk exposures. For example, a law enforcement officer's risk would be different when patrolling in a car (low risk), interacting with persons in the community (medium risk) or transporting someone who may be ill with pandemic influenza (high risk).

To help employers determine appropriate work practices and precautions, OSHA has divided workplaces and work operations into four risk zones, according to the likelihood of employees' occupational exposure to pandemic influenza. These zones are shown in the shape of a pyramid to represent how the risk will likely be distributed. The vast majority of American workplaces are likely to be in the medium exposure risk or lower exposure risk (caution) groups.

· Very high exposure risk occupations are those with high potential exposure to high concentrations of known or suspected sources of pandemic influenza during specific medical or laboratory procedures.   

· N95 respirator or greater recommended

· Healthcare employees (for example, doctors, nurses, paramedics, or dentists) performing aerosol-generating procedures on known or suspected pandemic patients (for example, cough induction procedures, tracheal intubations, bronchoscopies, some dental procedures, or invasive specimen collection).

· Healthcare or laboratory personnel collecting respiratory tract specimens from known or suspected pandemic patients. 

· High exposure risk occupations are those with high potential for exposure to known or suspected sources of pandemic influenza virus.

· N95 respirator or greater recommended

· Healthcare delivery and support staff exposed to known or suspected pandemic patients (for example, doctors, nurses, and other hospital staff that must enter patients' rooms).

· Staff transporting known or suspected pandemic patients (for example, emergency medical technicians).

· Staff performing autopsies on known or suspected pandemic patients. 

· Medium exposure risk occupations include jobs that require frequent, close contact (within 6 feet) exposures to known or suspected sources of pandemic influenza virus such as coworkers, the general public, outpatients, school children or other such individuals or groups.

· Facemask recommended

· Employees with high-frequency contact with the general population (such as schools, high population density work environments, and some high volume retail).

· Lower exposure risk (caution) occupations are those that do not require contact with people known to be infected with the pandemic virus, nor frequent close contact (within 6 feet) with the public. Even at lower risk levels, however, employers should be cautious and develop preparedness plans to minimize employee infections. 

· Neither facemask nor respirators recommended 

· Employees who have minimal occupational contact with the general public and other employees (for example, office employees).

IMPORTANT NOTE: Employers of critical infrastructure and key resource employees (such as law enforcement, emergency response, or public utility employees) may consider upgrading protective measures for these employees beyond what would be suggested by their exposure risk due to the necessity of such services for the functioning of society as well as the potential difficulties in replacing them during a pandemic (for example, due to extensive training or licensing requirements).

When to wear Respirators or Facemasks

A local health department decision to start wearing respirators or facemasks during a pandemic influenza should be based on the following:

1. LPHA Pandemic Influenza Plan

2. LPHA staff have been trained on the use of respirators or facemasks

3. Respiratory protection program standards as outline by OSHA 1910.134 
4. Early in a pandemic, it may not be clear the route of exposure.  Therefore precautions with all possible etiologies, including a newly emerging infectious agent, should be implemented.  This may involve the combined use of airborne and contact precautions, in addition to standard precautions, until a diagnosis is established (HHS, 2008).  

5. Early in a pandemic, the CDC and the Wisconsin Division of Public Health will determine the route of virus exposure and in turn will provide recommendations and guidance on appropriate personal protective equipment.

Reusing Respirators

Data on decontamination and/or safe reuse of respirators for infectious diseases are currently not available. Although filtering facepiece respirators have been reused during public health crises in resource-limited settings, the safety and efficacy of this approach has yet to be confirmed. It is not possible to give definitive guidance on the safety or efficacy of reuse or decontamination of disposable respirators. In the interim, plans should be based on single use of equipment according to manufacturers' instructions, FDA label claims, and NIOSH user instructions. Respirator users should not attempt to decontaminate filtering facepiece respirators as it may create a health hazard for the user and it may render the respirator ineffective in providing respiratory protection. Reuse may increase the potential for contamination through contact transmission (OSHA, 2008).
Comparison Chart

The following table summarizes the forgoing information about the advantages and disadvantages of facemasks and of the specific types of respirators, as well as providing rough cost estimates. Employers may find this summary helpful in considering purchasing options for fulfilling the specific recommendations addressed in the remainder of this guidance(OSHA, 2008).  
	Device
	Unit Cost*
	Advantages
	Disadvantages

	Facemasks
	$0.12-0.20
	Reduces exposure to splashes of large droplets.
	Cannot be decontaminated, may be shortages during a pandemic.

	
	
	Tested for fluid resistance.
	Not designed to form a seal to the face.

	
	
	Easier to breathe through than a respirator.    Does not reduce exposure to small inhalable particles.
	 

	N95 respirator (filtering facepiece)
	$0.50-1.20
	Reduces exposure to small inhalable particles and large droplets.
	Cannot be decontaminated, may be shortages during a pandemic.

	
	
	Designed to form a tight seal to the face.
	Must be fit-tested to assure full protection.

	
	
	Filtration efficiency certified.
	Cannot be worn with facial hair that interferes with the seal between the face and respirator.

	
	
	 
	Harder to breathe through than a facemask.

	
	
	 
	Not designed to be used in surgery.

	N95 respirator w/ exhalation valve (filtering facepiece)
	$1.30-3.00
	Reduces exposure to small inhalable particles and large droplets.
	Cannot be decontaminated, may be shortages during a pandemic.

	
	
	Designed to form a tight seal to the face.
	Must be fit-tested to assure full protection.

	
	
	Filtration efficiency certified.
	Cannot be worn with facial hair that interferes with the seal between the face and respirator.

	
	
	Exhalation valve makes it easier to exhale and reduces moisture buildup inside the facepiece compared to other filtering facepiece respirators.
	Harder to breathe through than a facemask.

	
	
	Exhalation valve allows for longer wear time as it is cooler and more comfortable.
	Should not be used when others must be protected from contamination by the wearer.

	
	
	 
	Not designed to be used in surgery.

	Surgical respirator

(filtering facepiece)

 

 

 
	$1.00-1.10
	Reduces exposure to small inhalable particles and splashes of large droplets that would require a facemask.
	Cannot be decontaminated, may be shortages during a pandemic.

	
	
	Designed to form a tight seal to the face.
	Must be fit-tested to assure full protection.

	
	
	Filtration efficiency certified.
	Cannot be worn with facial hair that interferes with the seal between the face and respirator.

	
	
	Tested for fluid resistance, biocompatibility, and flammability rated.
	Harder to breathe through than a facemask.

	
	
	 
	Limited availability compared to other filtering facepiece respirators.

	Elastomeric respirator

(flexible, rubber-like facepiece)

 

 

 

 

 

 

 
	Facepiece $10-40

 

Filters $2-10

 

 

 

 

 

 
	Reduces exposure to small inhalable particles and large droplets.
	Must be fit-tested to assure full protection.

	
	
	Designed to form a tight seal to the face.
	Cannot be worn with facial hair that interferes with the seal between the face and respirator.

	
	
	Filtration efficiency certified.
	Harder to breathe through than a facemask.

	
	
	Can be decontaminated & reused, can reduce/eliminate the impact of potential N95 shortages.
	May interfere with voice communication.

	
	
	Higher initial cost, but may be more cost effective than filtering facepieces for longer term use.
	Requires cleaning and disinfection between uses.

	
	
	Filters are replaceable.
	Should not be used when others must be protected from contamination by the wearer.

	
	
	After decontamination, respirators can be used by different individuals.
	 

	
	
	Full facepiece type provides eye protection.
	 

	
	
	Full facepiece type provides a higher level of protection than a half facepiece type.
	 

	Powered Air-Purifying Respirator (PAPR)

(head/face covering with battery powered blower unit)

 

 

 

 

 

 

 

 

 
	PAPR

$400-1,200

 

Spare battery

$120-200

 

Extra hood

$75-100

 

Filters

$20-35
	Reduces exposure to small inhalable particles.
	Significantly more expensive than other respirators.

	
	
	Provides greater level of protection than filtering facepiece or elastomeric respirators.
	Blower unit/battery typically worn on belt (weighs 1.5-3 lbs.).

	
	
	Filtration efficiency certified.
	On some units, fan noise can make communication and medical care delivery more difficult.

	
	
	Can be decontaminated & reused, can reduce/eliminate the impact of potential N95 shortages.
	Requires cleaning and disinfection between uses.

	
	
	Hooded PAPRs do not need to be fit tested and can be worn with facial hair.
	Should not be used when others must be protected from contamination by the wearer.

	
	
	Reduces/eliminates breathing resistance and moisture buildup inside the facepiece/hood.
	Requires regular maintenance (e.g. batteries).  

	
	
	Filters are replaceable.
	 

	
	
	After decontamination, PAPRs can be used by different individuals.
	 

	
	
	Full facepiece type provides eye protection
	 

	
	
	Positive airflow contributes to greater comfort and longer wear time.
	 

	
	
	Face Shield provides splash protection. No need to wear goggles.
	

	
	
	Requires medical evaluation only – no fit-testing required.
	

	
	
	There is no need to fit test due to the loose fitting, positive pressure hood. 
	 


How to use the calculator

1. Use the Planning Tab to determine the number of staff and/or volunteers / responders in each risk exposure category

2. Total the number from each risk zone and transfer that number to the Calculator tab.

Purchase and Maintenance of Respirators

1. LPHA should consider a phased approach to purchasing respirators and surgical to minimize financial impacts on any one year: 

· Year 1. Goal: 50% of calculated needs

· Year 2. Goal: 75% of calculated needs

· Year 3. Goal 100% of calculated needs

2. LPHA should consider entering in a Mutual Aid Agreement with local healthcare providers to rotate respirator inventory since healthcare providers use respirators more regularly than LPHA. 

3. LPHA should consider encouraging other emergency responders to stockpile respirators and surgical masks.  Local emergency response partners can order through the GSA contract.

4. LPHA may choose to procure respirators or facemask through a GSA contract through Global Protection.  The online order form can be found at http://www.globalprotectionllc.com/products/wiproducts.asp
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