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Educating and Protecting Workers 



Key Take-Home Messages 

• A new paradigm is needed for infectious disease transmission 

• Guidelines and policies for PPE require collaborative decision-
making 

• Principles for protecting workers from infectious diseases: 
• Institutional commitment 

• Higher risks require higher levels of protection 

• The hierarchy of controls should be used to select workplace controls 

• Use a defensible PPE selection process 

• PPE should be worn in the context of a program 



Current Infection Control Paradigm 

• Direct Contact Transmission 
• Microorganisms are transferred from one infected person to another 

• Droplet transmission 
• Respiratory droplets transmit infection from respiratory system of one person to 

mucous tissues of another person generally over short distances 

• Indirect Contact Transmission 
• Transfer of an infectious agent through a contaminated intermediate object 

or person 

• Airborne transmission 
• Inhalation of small respirable particles that “remain infective over time and 

distance” and “can be dispersed over long distances by air currents.” 

 



New Infection Control Paradigm 
should include 

Aerosol Transmission 



Aerosol Transmission 

Aerosol = suspension of particles in air 

Example: A cough generates an aerosol containing particles that vary several 

orders of magnitude.  The fate of this aerosol is complex and dynamic: 

1. Liquid in the aerosol particles evaporates, shrinking particles about 50% 
within a second of their release 

2. Some particles impact onto surfaces 

3. Some particles remain suspended in air for long periods of time 

4. Some particles are dispersed by air currents 

5. Particles settle on surfaces due to gravity (larger ones faster than smaller 
ones) 

 



Aerosols can be 

generated by natural 

processes: 

• Vomit 

• Hemorrhage 

• Diarrhea (toilet 

flushing) 

• Coughing 

• Sneezing 

• Talking 

Aerosols can be 

generated by 

medical 

procedures: 

• Intubation 

• Bronchoscopy 

• Drug delivery 

• Respiratory 

support 

AEROSOL GENERATION 

Inhalation can occur at the time and near the point of generation 



AEROSOL SETTLING AND DIFFUSION 

Inhalation is possible near and further from the point of generation 

Inhalation continues to 

be possible near the 

source as settling and 

diffusion take place. 

Aerosol transmission  

(inhalation) is possible 

further from the source 

over time. 

Infection depends on 

organism viability and 

dose (concentration of 

organisms in aerosol). 



AEROSOL DIFFUSION AND SETTLING 

Aerosol transmission (inhalation) is possible throughout the space 

Infection depends on 

organism viability and 

dose (concentration of 

organisms in aerosol). 



Inhalation of Aerosols 

• We can inhale particles 
over a wide size range 

• Most large particles (10-
100 µm) will be deposited 
in the upper airways. 

• Smaller particles (< 1 µm) 
are more likely deposit in 
the alveolar (gas 
exchange) region 



New Paradigm 

• Direct Contact Transmission 
• Person-to-person transmission 
• Could include droplets (direct impact) 

• Indirect Contact Transmission 
• Transmission by an intermediate person or object 

• Aerosol Transmission 
• Inhalation of aerosols both near and far from a source 
• There are no hard and fast rules for “safe” distances 
• Transmission depends on many factors – nature of aerosol generation, 

environmental conditions, viability of organism in air, number of 
infective organisms in a particle, etc. 



Relevance to Ebola 

Possible Modes of Transmission 

 

• Direct Contact 

• Indirect Contact 

• Aerosol Transmission Near a 

Source 

 

Risk Factors for Ebola  

Virus Disease Transmission 

 

• Caring for an infected person at 
home or in a healthcare setting 

• Contact with the body fluids of an 
infected person—for example, 
while providing care 

• Contact with an infected corpse 

 

Aerosol Transmission Far from a Source 

Appears Unlikely 



Relevance to Ebola 

• Biological plausibility for aerosol transmission  
• Natural processes & medical procedures create aerosols 

• Organism can remain viable in air up to 90 min at room 
temp & RH 

• Ebola viral particles can be deposited throughout the 
respiratory system 

• Receptor cells for Ebola viral particles found throughout the 
respiratory system 

 



Public Health Policies for PPE 
Require Collaboration 

• All professional disciplines (and professional organizations) should 
be involved 
• Infection control 

• Patient safety 

• Occupational health and safety 

• Employee health 

• Healthcare professionals 

• Support functions – housekeeping, engineering, maintenance 

• All organizational levels should be involved 
• Managers & Employees  & Employee Representatives 



Relevance to Ebola 

• First set of CDC guidelines did not include all relevant decision-
makers 

• Neglected to include workers and workplace safety 
professionals, which led to poor decisions about PPE and 
unexpected risks for healthcare workers. 

• Second set of guidelines requires infection control and 
occupational health and safety professionals to work together 



What’s Still Missing from the CDC Guidelines? 

• Institutional commitment comes first 
• Management commitment + employee involvement 

• Use the hierarchy of controls 
• Hazards are most effectively controlled at the source 

• PPE should be a “last resort” 

• Controlling at the source lowers the need for PPE 

• Conduct a risk assessment & use higher levels of protection for 
higher risks 
• Not all PPE offers similar degrees of protection 

• Higher levels of protection often require more and better training 

• Wearing more than one type of PPE can introduce unexpected and 
negative consequences 

 



What’s Still Missing from the CDC Guidelines? 

• Performance standards are better than prescriptive 
standards 
• Conditions are always changing 

• Today’s prescriptions will not match tomorrow’s conditions 

• Determine which outcomes are important and let 
manufacturers and workplaces figure out how best to 
accomplish these outcomes 

• Prescribe outcomes, not products 

 



Negative Pressure 
Air Purifying Respirators 

N95 filtering 
facepiece 

(disposable) 

Half mask with 
replaceable N95 

cartridges 

Full facepiece 
with replaceable 

cartridges 

Increasing Protection OSHA APF = 10 

OSHA APF = 50 

Courtesy 3M Company www.cdc.gov 
www.cdc.gov 



Positive Pressure 
Air Purifying Respirators 

Loose-fitting facepiece Hood* 

OSHA APF = 25 
*OSHA APF = 1000 if 
demonstrated with 
workplace or SWPF 

studies; 25 otherwise Courtesy 3M Company 

Belt-mounted 
pump and 
breathing 

tube 



Principles of PPE Policies and Design 

• PPE should only be selected and worn in the context of a written 
program 
• Program administrator with appropriate expertise 

• Comprehensive risk assessment 

• PPE selection that follows a clear decision logic tied to the risk assessment 

• Identify who is and is not included in the program 

• Supply, availability, re-use policies and procedures 

• Medical clearance and fit testing 

• Training & re-training 

• Maintenance, decontamination, storage policies and procedures 

• Regular program evaluation to ensure all policies and procedures are working 



Use a Defensible Decision Process for 
Selecting PPE 



How can the CDC Guidelines be improved? 

• Require organizations to perform their own risk assessments 
• Lack of clarity about how to identify risk and select PPE that matches different 

levels of risk 

• Use the hierarchy of controls 
• Designating regional Ebola hospitals is a control that limits exposures and 

focuses resources – and thus limits the overall needs for PPE 

• Clarify that different types of PPE offer different levels of protection 

• Recognize that PPE ensembles can introduce new, unexpected risks 



OSHA Infectious Disease Standard 

• We need to move beyond public health guidelines to ensure 
protection of all workers from infectious disease exposures 
• Healthcare and beyond – transit workers, first responders, maintenance, 

airport workers, laundry workers, hazardous cleanup workers 

• OSHA Bloodborne Pathogens and CALOSHA Aerosol Transmissible 
Disease Standards are good models 

• How can we expedite rule-making for the OSHA Infectious Disease 
Standard? 


