




Respiratory  
Protection  

Program for  
Healthcare  

Workers

Washington, D.C., 2022



Respiratory Protection Program for Healthcare Workers

PAHO/PHE/IHM/COVID-19/22-0017

© Pan American Health Organization, 2022

Some rights reserved. This work is available under the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 IGO license 
(CC BY-NC-SA 3.0 IGO).

Under the terms of this license, this work may be copied, redistributed, and adapted for non-commercial purposes, provided the new 
work is issued using the same or equivalent Creative Commons license and it is appropriately cited, as indicated below. In any use 
of this work, there should be no suggestion that the Pan American Health Organization (PAHO) endorses any specific organization, 
product, or service. Use of the PAHO logo is not permitted. 

Adaptations: If this work is adapted, the following disclaimer should be added along with the suggested citation: “This is an 
adaptation of an original work by the Pan American Health Organization (PAHO). Views and opinions expressed in the adaptation 
are the sole responsibility of the author(s) of the adaptation and are not endorsed by PAHO.”

Translations: If this work is translated, the following disclaimer should be added along with the suggested citation: “This translation 
was not created by the Pan American Health Organization (PAHO). PAHO is not responsible for the content or accuracy of this 
translation.”

Suggested citation: Pan American Health Organization. Respiratory Protection Program for Healthcare Workers. Washington, DC: 
PAHO; 2022.

Cataloguing-in-Publication (CIP) data: Available at: http://iris.paho.org.

Sales, rights, and licensing: To purchase PAHO publications, email: sales@paho.org. To submit requests for commercial use and 
queries on rights and licensing, visit: https://www.paho.org/en/publications/permissions-and-licensing.

Third-party materials: If material that is attributed to a third party, such as tables, figures, or images, is reused from this work, it is 
the user’s responsibility to determine whether permission is needed for that reuse and to obtain permission from the copyright holder. 
The risk of claims resulting from infringement of any third-party-owned material or component from this work rests solely with the user.

General disclaimers: The designations employed and the presentation of the material in this publication do not imply the expression 
of any opinion whatsoever on the part of PAHO concerning the legal status of any country, territory, city, or area or of its authorities, 
or concerning the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines for 
which there may not yet be full agreement.

The mention of specific companies or of certain manufacturers’ products does not imply that they are endorsed or recommended by 
PAHO in preference to others of a similar nature that are not mentioned. Errors and omissions excepted, the names of proprietary 
products are distinguished by initial capital letters.

All reasonable precautions have been taken by PAHO to verify the information contained in this publication. However, the published 
material is being distributed without warranty of any kind, either expressed or implied. The responsibility for the interpretation and use 
of the material lies with the reader. In no event shall PAHO be liable for damages arising from its use. 

Acknowledgement

This publication was developed by the Health Emergencies Department of the Pan American Health Organization (PAHO/PHE). We acknowledge 
the following contributions of the experts mentioned below. 

General coordination, conceptualization, and elaboration
The following PAHO members contributed to the production of the document: Sasha Peiris and João Paulo Toledo led the conceptualization of this 
manual, Valeska Stempliuk coordinated and led the preparation, Jose Espino led the development, design, and final validation of the document. 
Sylvain Aldighieri and Andrea Vicari provided strategic oversight for its development.

Document review and validation process
Espino, Jose (PAHO Consultant); Hines, Stella (University of Maryland); Johnston, Kathryn (PAHO Consultant) and Roth, Tracey (University 
of Maryland).

This publication was supported by the Cooperative Agreement Number, NU50CK000494, funded by the Centers for Disease Control and 
Prevention. Its contents are solely the responsibility of the authors and do not necessarily represent the official views of the Centers for Disease Control 
and Prevention or the Department of Health and Human Services.

This publication was also funded with a contribution from the United States of America.



RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS iii

Introduction ..........................................................................................................................1

Module 1: Respiratory hazards in the healthcare setting ....................................................2

1.1 Objectives ........................................................................................................................................ 2

1.2 Introduction to the module .............................................................................................................. 2

1.3 Transmission of infections ............................................................................................................... 2

1.4 Risk analysis .................................................................................................................................... 4

1.5 Controls ........................................................................................................................................... 8

1.6 Standard precautions ...................................................................................................................... 9

1.7 Conclusion ....................................................................................................................................... 9

Module 2: Respiratory protection ......................................................................................10

2.1 Objectives ...................................................................................................................................... 10

2.2 Introduction to the module ........................................................................................................... 10

2.3 Types of respirators ....................................................................................................................... 10

2.4 Should I use a surgical mask or a respirator? ...............................................................................14

2.5 Types of medical masks and respirators used in healthcare facilities ......................................... 16

2.5.1 NIOSH N95 respirator ...........................................................................................................17

2.5.2 Surgical N95 respirator ........................................................................................................ 18

2.5.3 Valveless elastomeric respirators ...........................................................................................19

2.6 How does a particle respirator work? .........................................................................................20

2.6.1 NIOSH-certified respirators ..................................................................................................22

2.6.2 Powered air-purifying respirator ..........................................................................................23

2.6.3 Controlled air-purifying respirator ....................................................................................... 24

2.7 OSHA assigned protection factor and maximum use concentration .......................................... 25

2.7.1 Selecting a respirator ............................................................................................................. 26

2.8 Group practice .............................................................................................................................. 27

2.9 Conclusion ..................................................................................................................................... 28

Contents



iv RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS

Module 3: Respiratory protection Program .......................................................................29

3.1 Objectives ...................................................................................................................................... 29

3.2 Introduction to the module ...........................................................................................................30

3.3 Assigning responsibilities ...............................................................................................................31

3.4 Risk assessment ..............................................................................................................................31

3.5 Chemical hazard assessment ....................................................................................................... 32

3.6 Globally Harmonized System ...................................................................................................... 32

3.7 Safety data sheets ........................................................................................................................33

3.8 Occupational exposure limits .......................................................................................................33

3.9 Biological hazard monitoring .......................................................................................................33

3.9.1 Activities that might require airborne precautions and the use of a respirator .................... 34

3.9.2 Airborne precautions ............................................................................................................. 34

3.9.3 Selection of the respirator ..................................................................................................... 34

3.10 Program evaluation .....................................................................................................................38

3.11 Conclusion .................................................................................................................................... 39

Module 4: Fit testing and respirator use ............................................................................40

4.1 Objectives ......................................................................................................................................40

4.2 Fit testing ....................................................................................................................................... 41

4.2.1 Fit testing protocols ................................................................................................................42

4.3 Seal testing ....................................................................................................................................47

4.4 Respirator maintenance and storage ...........................................................................................49

4.4.1 Disinfecting the respirator .......................................................................................................51

4.4.2 Respirator storage cabinet .................................................................................................... 52

4.5 Conclusion.....................................................................................................................................53



RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS v

References ..........................................................................................................................54

Annexes .............................................................................................................................56

Annex 1: Risk assessment matrix ............................................................................................................ 56

Annex 2: Standard precautions and transmission-based precautions .................................................. 57

Annex 3: Summary of respirator selection considerations for aerosol transmissible disease pathogens 62

Annex 4: Job safety analysis ..................................................................................................................63

Annex 5: Example of a safety data sheet ............................................................................................... 64

Annex 6: OSHA Respirator Medical Evaluation Questionnaire ........................................................... 73

Annex 7: Summary of fit testing procedures ........................................................................................... 78

Annex 8: Qualitative fit testing procedure .............................................................................................. 79

Annex 9: Practice questions .................................................................................................................... 82

List of figures

Figure 1. Chain of infection ........................................................................................................................ 3

Figure 2. The four-step risk assessment process ........................................................................................ 5

Figure 3. Use of a photoionization detector to measure formaldehyde vapor in a hospital ................... 6

Figure 4. Hierarchy of controls ................................................................................................................... 8

Figure 5. Elastomeric air-purifying respirator ..........................................................................................11

Figure 6. Atmosphere-supplying respirators, self-contained breathing apparatus (SCBA) ...................11

Figure 7. Air-purifying respirators .............................................................................................................12

Figure 8. Surgical masks ............................................................................................................................13

Figure 9. N95 respirators versus face masks; observe the seal against the face of the user ..................13

Figure 10. Elastomeric respirator (left) and disposable respirator (right) ...............................................15

Figure 11. Commonly used respirators and masks in healthcare facilities ...............................................16

Figure 12. NIOSH-approved disposable respirators ...............................................................................18

Figure 13. N95 surgical respirator ............................................................................................................19

Figure 14. Half-face elastomeric valveless respirator ............................................................................. 20



vi RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS

Figure 15. Net filtration retention efficiency curve for a P100 filter............................................................21

Figure 16. NIOSH respirator markings ....................................................................................................... 23

Figure 17. Powered air-purifying respirator ................................................................................................24

Figure 18. Controlled air-purifying respirator (CAPR) ................................................................................24

Figure 19. Globally Harmonized System pictograms ................................................................................. 32

Figure 20. Fit testing .....................................................................................................................................37

Figure 21. Temporary storage for N95 respirators .................................................................................... 38

Figure 22. The program evaluation can follow the PDCA process ............................................................ 38

Figure 23. Medical powered air-purifying respirator (PAPR) does not require fit testing .........................41

Figure 24. Respiratory seal with and without facial hair ........................................................................... 42

Figure 25. Qualitative fit testing for respirators .......................................................................................... 43

Figure 26. Quantitative fit testing for respirators ........................................................................................ 43

Figure 27. Qualitative fit testing Bitrex® solution and applicator .............................................................. 44

Figure 28. Quantitative fit testing ................................................................................................................ 45

Figure 29. Donning the N95 respirator ...................................................................................................... 45

Figure 30. Correct and incorrect positioning .............................................................................................. 46

Figure 31. Positive and negative pressure seal check tests ......................................................................... 47

Figure 32. User seal check .......................................................................................................................... 48

Figure 33. Negative pressure user seal check ............................................................................................ 49

Figure 34. Respirator technical specification sheet showing storage information .................................... 50

Figure 35. Information on the side or bottom of the box ............................................................................51

Figure 36. Respirator storage cabinet ........................................................................................................ 52



RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS vii

List of tables

Table 1. List of occupational respiratory illnesses .........................................................................................4

Table 2. Color coding for respirator cartridges ..........................................................................................15

Table 3. Certified respirators from several countries .................................................................................. 22

Table 4. OSHA APFs ................................................................................................................................... 25

List of annex figures

Figure A1. Basic risk matrix ......................................................................................................................... 56

Figure A2. Standard precautions ................................................................................................................ 57

Figure A3. Contact precautions .................................................................................................................. 58

Figure A4. Droplet precautions ................................................................................................................... 59

Figure A5. Airborne precautions ................................................................................................................ 60

Figure A6. Example of a job safety analysis worksheet ............................................................................ 63

Figure A7. Example of a safety data sheet ................................................................................................. 64

Figure A8. OSHA Respirator Medical Evaluation Questionnaire ............................................................. 73

List of annex tables

Table A1. Requirement of respiratory protection according hazard level ................................................ 56

Table A2. Number of squeezes needed dependent on the sensitivity check .............................................81





RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS 1

Introduction
Hospitals and other healthcare facilities contain several airborne contaminants, 

including bacteria, viruses, and chemicals that can be inhaled by healthcare workers, 
putting their health at risk.

To address these risks, it is necessary to take control measures to eliminate or 
mitigate them. The different types of respiratory hazard controls vary according to the 
circumstances. These can range from isolation rooms and complex ventilation systems to 
personal respiratory protection.

This manual addresses the respiratory protection program for hospitals and 
healthcare facilities. Although this document deals only with protection by personal 
respirators, it is important to mention that this is not the only option, and that there are 
other more effective controls. However, respiratory protection is always an important 
option that is used very frequently in hospitals and healthcare facilities.
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Module 1: Respiratory hazards in 
the healthcare setting

1.1 Objectives
At the completion of this module, you will be able to:

1. Identify various types of respiratory hazards in healthcare facilities.
2. Understand the need for a risk assessment, as part of the infection prevention 

and control program.
3. Understand the hierarchy of respiratory exposure control strategies.

1.2 Introduction to the module
The hazards in hospitals and other healthcare facilities are varied and can include 

bacteria, viruses, fungi, vapors, gases, particulates, and fibers.

To understand the magnitude of the problem with airborne contaminants, and 
to be able to recommend effective control measures, it is necessary to perform a risk 
analysis. In this course we will concentrate on respiratory protection using personal 
protective equipment, called respirators.

1.3 Transmission of infections
For an infectious disease to be transmitted (Figure 1), three elements are needed:

1. A source of the infectious agent.
2. A mode of transmission.
3. A susceptible host.



RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS 3

Figure 1. Chain of infection

Source: Centers for Disease Control and Prevention. Principles of Epidemiology. 2nd ed. Atlanta: U.S. 
Department of Health and Human Services; 1992. Available online from: https://www.cdc.gov/csels/

dsepd/ss1978/lesson1/section10.html.

Respiratory protection presents a barrier to prevent the entry of the infectious agent into 
the host’s respiratory system (1). It is important to add that the respirator is the ultimate 
barrier of protection for the user. If the respirator fails or is not properly fitted, the infectious 
agent will enter the user’s body. Table 1 gives examples of preventable lung diseases 
resulting from occupational exposure to various irritants and infectious agents. 
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Table 1. List of occupational respiratory illnesses

Asbestosis Occupational asthma

Silicosis Hypersensitivity pneumonitis

Coal worker’s pneumoconiosis Metal fume fever

Byssinosis Influenza

Tuberculosis SARS

Source: Johns Hopkins Medicine [Internet]. Baltimore: The Johns Hopkins University; c2022. Health. 
Occupational Lung Diseases. Available from: https://www.hopkinsmedicine.org/health/conditions-and-

diseases/occupational-lung-diseases.

1.4 Risk analysis
It is important to perform an infection risk analysis to correctly select the control 

to prevent such infections. The United States Environmental Protection Agency (2) has 
established a four-step process for risk assessment that we will use in this guide (Figure 2). 
The four steps are as follows:

1. Hazard identification.
2. Dose-response assessment.
3. Exposure assessment.
4. Risk characterization.
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Figure 2. The four-step risk assessment process

Source: United States Environmental Protection Agency [Internet]. Washington, DC: EPA; 2022. Risk 
Assessment. Conducting a Human Health Risk Assessment. Available from: https://www.epa.gov/risk/

conducting-human-health-risk-assessment.

In the first step, respiratory hazards in the work area should be identified. These 
hazards may include patients with an airborne disease; exposure to toxic gases or 
vapors in laboratories or morgues; and exposure to dusts or fibers during remodeling 
and construction work, among others.

Some of the respiratory hazards should be evaluated using instrumentation for 
their measurement. For example, there are instruments for measuring gases and vapors, 
dusts, and biological contaminants (Figure 3). Personnel utilizing these instruments should 
be trained in their use.

The 4 Step Risk Assessment Process

Hazard
Identification

What health problems  
are caused by the  

pollutant?

Dose-Response 
Assessment

What are the health 
problems at different 

exposures?

Exposure Assessment
How much of the pollutant  

are people exposed to during a 
specific time period? How many 

people are expoosed?

Risk 
Characterization
What is the extra risk of  
health problems in the  
exposed population?
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Figure 3. Use of a photoionization detector to measure formaldehyde 

vapor in a hospital

©Jose Espino

Once the respiratory hazards in the work area have been identified, we go to the 
second step of the risk analysis process. In this step, the dose-response to the contaminant 
present is evaluated.

All contaminants have a dose at which they present health effects. It is important 
to know the concentration (amount) of the contaminant present in the area, to select the 
correct respirator. Biological agents, however, do not have exposure levels to help guide 
respirator selection in the same way. The relationship between the concentration of the 
contaminant and the type of respirator to be used will be explained later in other modules.
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For example, an analyst may be exposed to xylene vapor in a clinical laboratory. 
Xylene has a maximum permissible limit of 20 ppm (3). If the concentration measured 
in air with an instrument is greater than this number, the analyst should protect himself/
herself. A respirator is one option of protection that can be used. In this second step, the 
important thing is to know the dose at which the exposed worker is affected.

In the third step, we must perform an analysis of worker exposure to the 
contaminants identified in step 1. The question in this case is: how much contaminant is 
the worker exposed to? The fact that the contaminant is present in the environment does 
not mean that it will enter the worker’s body. For this, we must analyze the movement of 
the air, the protection used by the worker, the concentration in the air, etc.

Finally, we come to the fourth step, where we combine all the information 
previously obtained to determine the level of risk. The question to answer is: what is the 
health risk in the exposed population?

There are many risks analysis models. In this case we will use a 2 x 2 matrix, where 
we combine the probability of becoming infected versus the magnitude of the hazard. For 
example, if we are exposed to a very dangerous and highly infectious pathogen (e.g., 
smallpox virus), and the probability of contagion is high (e.g., the healthcare worker 
does not use protective equipment), the risk of contracting the disease would be very 
high. A diagram of the risk matrix is presented in Annex 1
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1.5 Controls
Once the risk analysis has been performed, we can select the control appropriate 

to the level of risk. The control selection should follow the hierarchy of control as presented 
in Figure 4.

Figure 4. Hierarchy of controls

Source: 
Centers for Disease Control and Prevention [Internet]. Atlanta, GA: CDC; 2022. The National Institute for 

Occupational Safety and Health (NIOSH). Hierarchy of Controls. Available from:  
https://www.cdc.gov/niosh/topics/hierarchy/default.html.

At the top we have the most effective controls: elimination, substitution, and 
engineering controls. At the bottom are the least effective: administrative controls and 
personal protective equipment (PPE).

PPE would be less effective than engineering controls, such as isolation rooms, 
biological cabinets, ventilation systems, etc. Another control would be to substitute a 
hazardous chemical with a less hazardous chemical or eliminate it altogether.

We cannot always use engineering controls, elimination, or substitution, so 
administrative controls and the use of PPE would be the most viable option. However, other 
options should always be considered before making the decision to use PPE. We must 
remember that PPE is the user’s last barrier of protection against the hazardous agent. If the 
equipment fails or is misused, it could expose the user to an unacceptable hazard.

Elimination

Substitution

Engineering 
Controls

Administrative 
Controls

PPE

Physically remove 
the hazard

Most 
effective

Least 
effective

Replace
the hazard

Isolate people
from the hazard

Change the way 
people work

Protect the worker with
Personal Protective Equipment
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1.6 Standard precautions
Standard precautions are the minimum infection prevention practices that apply 

to patient care (4). These precautions should be followed regardless of the disease status 
(suspected or confirmed). Standard precautions are designed to protect healthcare 
workers and prevent them from transmitting disease to patients.

Standard precautions include: 

1. Hand hygiene.
2. Use of personal protective equipment (gloves, respirators, goggles, etc.).
3. Respiratory hygiene.
4. Safe practices in the use of sharps.
5. Sterile devices and instruments.
7. Cleaning and disinfection of surfaces.

An explanation of the standard precautions according to the criteria of the United 
States Centers for Disease Control and Prevention (CDC) is presented in Annex 2.

When a patient is known or suspected to have an infectious disease, standard 
precautions may not be sufficient. CDC recommends that additional protective measures 
be taken to reduce the risk of transmission. These measures include:

1. Contact precautions.
2. Droplet precautions.
3. Airborne precautions.

Annex 2 presents the three types of precautions.

1.7 Conclusion
 You can now:

1. Identify various types of respiratory hazards in healthcare facilities.

2. Understand the need for a risk assessment as part of the infection prevention 
and control program.

3. Understand the hierarchy of respiratory exposure control strategies.
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Module 2: Respiratory protection
2.1 Objectives
At the completion of this module, you will be able to:

1. Define the role of a respirator.

2. Identify the two classes of respirators.

3. Identify features and characteristics of air-purifying respirators.

4. Compare the N95 mask with the surgical mask.

5. Recognize certified respirators from several countries.

6. Define the assigned protection factor (APF) and Maximum Use Concentration (MUC).

2.2 Introduction to the module
Respirators are a type of personal protective equipment used to protect the user 

against respiratory hazards. There are several types, depending on the contaminant to 
which you are exposed. These can be gases or vapors, dusts, pathogens, and low oxygen 
concentration (<19.5%).

2.3 Types of respirators
There are two types of respirators: air-

purifying respirators (Figure 5) and air-supplied 
respirators (Figure  6). The latter will not be 
covered by this manual, because they are not 
used in hospital environments.

It is important 
to note that 
respirators do 
not include 
surgical/face 
masks for staff, 
patient, or product 
protection.
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Figure 5. Elastomeric air-purifying respirator

Source: 3M [Internet]. 3M; 2022. 3M™ Half Facepiece Respirator Packout. Available from:  
https://www.3m.com/3M/en_US/p/d/v000152113/.

Figure 6. Atmosphere-supplying respirators, self-contained breathing 

apparatus (SCBA)

Source: Feldfire [Internet]. Feldfire; c2022. 3M™ Scott™ Ska-Pak Plus. Available from:  
https://www.feldfire.com/3M%E2%84%A2-Scott%E2%84%A2-Ska-Pak-Plus_p_12229.html.
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Air-purifying respirators, in turn, are divided into two groups: disposable 
respirators (single-use) and reusable respirators (Figure 7) (5). Among the disposable 
respirators we have the N95; among the reusable respirators we have the half-face and 
full-face elastomeric respirators and the PAPR (powered air-purifying respirator).

Figure 7. Air-purifying respirators

 

Sources: 

1 - 3M [Internet]. 3M; 3M™ Particulate Respirator 8210, N95. Available from:  
https://www.3m.com/3M/en_US/p/d/v000171683/;

2 - 3M [Internet]. 3M; Wearing your 3MTM Full Facepiece Reusable Respirator 6000 Series. Available 
from: https://multimedia.3m.com/mws/media/64513O/wear-it-right-elastomeric-full-facepiece-4-strap-

respirator.pdf;

3 - 3M [Internet]. 3M; c2022. 3M™ Versaflo™ Easy Clean PAPR Kit TR-300N+ ECK. Available from: 
https://www.3m.com/3M/en_US/p/d/v100559007/;

4- 3M [Internet]. 3M; c2022. 3M™ Half Facepiece Respirator Packout 07182. Available from:  
https://www.3m.com/3M/en_US/p/d/v000152113/
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Figure 8. Surgical masks

© Ayudia Fatma/Vecteezy 

Figure 9. N95 respirators versus face masks; observe the seal against 

the face of the user

© José Espino

SURGICAL MASK N95 RESPIRATOR

Surgical masks are not considered respirators (6) (Figure 8). The main 
difference lies in the seal against the user’s face. Respirators must have a tight seal against 
the face; surgical masks do not (Figure  9). Surgical masks are used primarily for the 
protection of the patient, not the healthcare personnel.
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2.4 Should I use a surgical mask or a respirator?
A disposable N95 respirator (Figure 10), commonly used in hospitals, filters 

95% of particles with a median aerodynamic diameter of 0.3 µm. Surgical masks filter 
90% or less of particles with a median aerodynamic diameter of 0.3 µm. If you need 
protection against contaminants, you should use a respirator that fits properly. The 
respirators can increase breathing resistance, so users must be medically fit to use them 
(more on this later).

It is important to mention that the filtration efficiency is not the same as the 
contaminant concentration that reaches the wearer. Contaminants may leak through the 
sides of the mask if the seal is not tight. For example, the filtering material used in an 
N95 respirator has a filtration efficiency of 95%, but when used the respirator has an 
efficiency of approximately 90%.

Another option is the elastomeric reusable respirator (Figure 10). These respirators 
have more commonly been used in industrial and mining settings but can be considered 
for use in the healthcare setting. Compared to disposable respirators, elastomeric 
respirators have been found to be more fault tolerant, have a better seal, and provide 
less leakage (7).

Elastomeric respirators are a more sustainable alternative to disposable N95 
masks during an outbreak (8). These respirators can be used for an extremely long 
duration in a hospital setting (over one year). Many elastomeric respirators have 
exhalation valves, where the wearer’s exhaled breath exits the respirator. Traditionally, 
this exhaled breath is not filtered. A disadvantage is if the wearer has an active respiratory 
infection, which could be spread to patients. Newer elastomeric models exist without 
exhalation valves or with exhalation valve filter adapters, addressing the problem of 
“source control.” Elastomeric face masks can be easily cleaned.
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Figure 10. Elastomeric respirator (left) and disposable respirator (right)

Sources: 

(Left) 3M [Internet]. 3M; c2022. 3M™ Half Facepiece Respirator Packout 07182. Available from:  
https://www.3m.com/3M/en_US/p/d/v000152113/; 

(right) 3M [Internet]. 3M; c2022. 3M™ Particulate Respirator 8210V, N95. Available from:  
https://www.3m.com/3M/en_US/p/d/v000057815/.

Elastomeric respirators can also be used for protection against gases and vapors. 
For this matter, the filters should be replaced with cartridges that contain activated charcoal 
or other materials. The cartridges are color coded to distinguish them, depending on the 
contaminants they are designed to protect against. Table 2 indicates the color coding.

Table 2. Color coding for respirator cartridges

COLORS ASSIGNED CONTAMINANTS TO PROTECT AGAINST

White Acid vapors

Black Organic vapors

Green Ammonia vapors

Blue Carbon monoxide

Yellow Acid/organic vapors

Purple Particulates
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2.5 Types of medical masks and respirators used 
in healthcare facilities
In healthcare facilities, mask and respirators are used depending on the protection 

level that is required. Commonly used respirators are the N95 disposable respirator, the 
European FFP2 (equivalent to the N95), elastomeric half-face respirator, and the PAPR 
(powered air-purifying respirator).

PAPR respirators have a higher protection and are used in circumstances where a 
higher protection is deemed necessary; for example, in isolation rooms with patients with 
a highly contagious disease (e.g., Ebola) during aerosol-generating procedures. These 
respirators are expensive and require more maintenance than other respirators. Figure 11 
shows the different masks and respirators used in healthcare facilities. Again, it is very 
important that respiratory hazards are assessed before selecting the respirators.  No one 
type of respirator is suitable for all uses in a healthcare facility

Figure 11. Commonly used respirators and masks in healthcare facilities

Sources: With modifications: 

(Top left) CMT Group [Internet]. CMT Group; c2022. Certified Type IIR Face Mask. Available from:  
https://www.cmt.co.uk/surgical-medical-face-mask-type-iir;

(Top right) 3M [Internet]. 3M; c2022. 3M™ Particulate Respirator 9010. Available from:  
https://www.3m.com/3M/en_US/p/d/v000063426/; 

(Bottom left) 3M [Internet]. 3M; c2022. 3M™ Half Facepiece Respirator Packout 07182. Available from: 
https://www.3m.com/3M/en_US/p/d/v000152113/; 

(Bottom right) 3M [Internet]. 3M; c2022. 3M™ Versaflo™ Easy Clean PAPR Kit TR-300N+ ECK. Available 
from: https://www.3m.com/3M/en_US/p/d/v100559007/.
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2.5.1 NIOSH N95 respirator

The National Institute for Occupational Safety and Health (NIOSH) is the United 
States federal agency responsible for conducting research and making recommendations 
for the prevention of work-related injuries and illnesses. NIOSH is part of the Centers for 
Disease Control and Prevention (CDC) within the U.S. Department of Health and Human 
Services. Although NIOSH is generally characterized as a nonregulatory agency, the 
agency is responsible for several regulations within the United States. One of them is the 
approval of respiratory protective equipment.

The most-used respirator in healthcare facilities in the Americas is the N95 (or 
similar) respirator. This type of respirator is certified by NIOSH and manufactured in the 
United States and other countries.

NIOSH has three filtration efficiency levels and three oil degradation categories. 
The three filtration levels are: 95% (known as “95”), 99% (known as “99”), and 99.97% 
(known as “100”). The three oil degradation categories are: N (not resistant to oil), 
R (resistant to oil), and P (oil proof) (Figure 12). In industrial settings, workers may 
wear respirators in environments where oil mists are present, and so they require respirators 

that are resistant to oils. In healthcare, there typically would not be a need for an oil resistant 

respirator; thus, N-series respirators are appropriate.
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Figure 12. NIOSH-approved disposable respirators

Sources: 

(Top left) 3M [Internet]. 3M; 3M™ Particulate Respirator 8293, P100. Available from:  
https://www.3m.com/3M/en_US/p/d/v000057510/;

(Top right) 3M [Internet]. 3M; 3M™ Particulate Respirator 8246, R95, with Nuisance Level Acid Gas Relief. 
Available from: https://www.3m.com/3M/en_US/p/d/v000057514/;

(Bottom left) 3M [Internet]. 3M; 3M™ Particulate Respirator 8271, P95. Available from: 
 https://www.3m.com/3M/en_US/p/d/v000435283/;

(Bottom right) ULINE [Internet]. ULINE; 3M 8515 Respirador para Soldar N95. Available from: https://
es.uline.mx/Product/Detail/S-17014/Disposable-Masks/3M-8515-N95-Welding-Respirator.

2.5.2 Surgical N95 respirator

The N95 surgical respirator (Figure 13) is similar to the regular N95 respirators, 
but it has added fluid resistance. This respirator is meant to be used during surgery and 
nursing tasks, when the wearer requires respiratory protection, expelled particles must be 
contained, and fluid resistance is required. The N95 surgical respirator is regulated by 
the United States Food and Drug Administration (FDA) and NIOSH.
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Figure 13. N95 surgical respirator

Source: 

3M [Internet]. 3M; c2022. 3M™ Health Care Particulate Respirator and Surgical Mask 1860, N95.  
Available from: https://www.3m.com/3M/en_US/p/d/v000057463/.

2.5.3 Valveless elastomeric respirators

As previously mentioned, elastomeric respirators have exhalation valves, to 
decrease breathing resistance. A disadvantage when using this type of respirator is that 
the exhaled air is not filtered on the way out, and if the wearer has an active respiratory 
infection, it could be spread to patients. Exhaled air that passes through an N95 respirator 
traps exhaled particles.

During the COVID-19 pandemic, several hospitals in various countries prohibited 
the use of elastomeric respirators with exhalation valves in hospitals, to avoid spreading 
the infection. Recently, some manufacturers designed a valveless elastomeric respirator 
to “fix” this problem in healthcare facilities and other environments where exhaled air 
must be filtered. Figure 14 shows a valveless elastomeric half-face respirator.
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Figure 14. Half-face elastomeric valveless respirator

Source: International Safety [Internet]. International Safety; c 2022. Dentec™ 15R4SMNXMDN95 Air-
Purifying Reusable Respirator without exhalation valve. Available from: https://www.internationalsafety.com/

skus/dentec-15r4smnxmdn95-air-purifying-reusable-respirator-without-exhalation-valve-complete-with-
n95-filters-size-small-medium.

2.6 How does a particle respirator work?
A particle filter utilizes four filtration mechanisms to capture particles and prevent 

them from reaching the user’s respiratory system. The four mechanisms are the following (9):

1. Interception.
2. Inertial impaction.
3. Diffusion.
4. Electrostatic attraction.

Each of these mechanisms will aid in capturing particles that pass through the 
filters. With inertial impaction, big particles collide against the filter’s fibers and are 
retained. This happens only if the particles are larger than the filter media pore size. 
Inertial impaction occurs when particles are embedded into the media due to molecular 
attraction. Diffusional interception occurs because molecules are always in a state of 
random motion (Brownian motion). As the particles hit the filter media, they are retained 
due to molecular attraction. Lastly, particles carry a charge; the particles are attracted 
to the opposite charge in the filter media. For example, negatively charged bacteria and 
yeasts are attracted to positively charged filter media.
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Due to inertial impaction, diffusion, and electrostatic attraction, contaminants 
smaller than filter pore sizes can be retained. Each of the retention mechanisms works best 
for different sizes, types, or masses of contaminants. Overlaying the retention performance 
of a filter will give us the “net filtration retention efficiency.” The most penetrating particle 
size (MPPS) varies for different types of filters, but the value is approximately 0.1–0.3 µm. 
In other words, particles sized between 0.1 and 0.3 µm will penetrate the most through 
the filters, while particles larger or smaller than 0.1–0.3 µm will have better filtration than 
particles in the MPPS range (Figure 15). For this reason, respirators have the capability of 
retaining viruses far smaller than the filter’s pore size.

Figure 15. Net filtration retention efficiency curve for a P100 filter

Source: Kowalski WJ, Bahnfleth WP, Whittam TS. Filtration of Airborne Microorganisms: Modeling and 
Prediction. ASHRAE Transactions. 1999 Dec 1; 105:4273. Available from: https://www.researchgate.net/

publication/242434719_Filtration_of_airborne_microorganisms_Modeling_and_prediction/figures.

NIOSH-certified respirators are not the only ones that exist. Other countries have their 

own standards and certification schemes for respirators (10) (Table 3). Although the filtration 

efficiency is similar, the respirator might not have the same quality controls, possibly affecting the 

face seal. It is very important that all respirators are fit tested before use, to ensure that the face 

seal is adequate.
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Table 3. Certified respirators from several countries

Country Performance 
standard

Product classifications Protection 
factor ≥10

Australia AS/NZ 1716 P3, P2 Yes

Brazil ABNT/NBR 
13698

PFF3, PFF2 Yes

China GB 2626 KN100, KP100, KN95, 
KP95

Yes

Europe EN 149 FFP3, FFP2 Yes

Japan JMHLW DS/DL3, DS/DL2 Yes

Mexico NOM-116 N100, P100, R100, N99, 
P99, R99, N95, P95, R95

Yes

Republic of 
Korea

KMOEL Special 1st Yes

United States  
of America

42 CFR 84 N100, P100, R100, N99, 
P99, R99, N95, P95, R95

Yes

Source: Centers for Disease Control and Prevention [Internet]. Atlanta, GA; CDC: 2020. NIOSH Science Blog. 
Understanding the Use of Imported Non-NIOSH-Approved Respirators. Available from:  

https://blogs.cdc.gov/niosh-science-blog/2020/04/23/imported-respirators/.

2.6.1 NIOSH-certified respirators

NIOSH has a certification scheme, and all respirators approved by NIOSH have to 
comply with very strict parameters. Be aware that during the COVID-19 pandemic, several 
unscrupulous manufactures sold counterfeit respirators claiming that these were NIOSH 
certified.

NIOSH-certified respirators have certain markings to identify them (Figure 16). You 
can check the The National Personal Protective Technology Laboratory (NPPTL) list and 
search for the manufacturer, approval number, or product identifier at: https://www2a.cdc.
gov/drds/cel/cel_form_code.asp.
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Figure 16. NIOSH respirator markings

Source: Centers for Disease Control and Prevention [Internet]. Atlanta, GA: CDC: 2022.  
The National Personal Protective Technology Laboratory (NPPTL). Counterfeit Respirators / 

Misrepresentation of NIOSH-Approval. Available from:  
https://www.cdc.gov/niosh/npptl/usernotices/counterfeitResp.html.

2.6.2 Powered air-purifying respirator

The powered air-purifying respirator (PAPR) is another type of respirator used to 
protect workers against contaminants (Figure 17). The PAPR consists of a headgear and 
fan assembly that takes ambient air, actively removes a percentage of the contaminants, 
and delivers clean air to the wearer. The PAPR has a higher protection factor than filtering 
respirators (disposable or elastomeric).
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Figure 17. Powered air-purifying respirator

 Source: 3M [Internet]. 3M; c2022. 3M™ Versaflo™ Easy Clean PAPR Kit TR-300N+ ECK. Available from: 
https://www.3m.com/3M/en_US/p/d/v100559007/.

2.6.3 Controlled air-purifying respirator

The controlled air-purifying respirator (CAPR) is similar to a PAPR, but it moves 
the blower and motor unit to the headgear, leaving only the battery pack on the belt, 
replacing the hose with a power cord (Figure 18). The cumbersome arrangement of the 
PAPR is made less intrusive. The helmet is designed to be disinfected.

Figure 18. Controlled air-purifying respirator (CAPR)

Source: Maxair Systems [Internet]. Maxair Systems; c2022. MAXAIR™ CAPR®. Available from:  
https://maxair-systems.com/.
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2.7 OSHA assigned protection factor and  
maximum use concentration
Assigned protection factor (APF) means the workplace level of respiratory 

protection that a respirator or class of respirators is expected to provide to employees when 
the employer implements a continuing, effective respiratory protection program (11).

Maximum use concentration (MUC) means the maximum atmospheric concentration 
of a hazardous substance from which an employee can be expected to be protected when 
wearing a respirator and is determined by the assigned protection factor of the respirator 
or class of respirators, and the exposure limit of the hazardous substance.

The APF indicates the protection factor a respirator will provide. For example, an 
N95 respirator has an APF of 10 (see Table 4). This means that 1/10 of the contaminant 
concentration may pass through the respirator, even if properly worn. Therefore, the 
user can use this respirator in an atmosphere that contains up to 10 times the maximum 
exposure limit for the contaminant; this is the maximum use concentration (MUC).

Table 4. OSHA APFs

Source: U.S. Department of Labor, Occupational Safety and Health Administration [Internet]. Washington, 
DC: OSHA; c2022. 1910.134 - Respiratory protection. Available from:  

https://www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.134.

Notes:
1 Employers may select respirators assigned for use in higher workplace concentrations of a hazardous substance for use 

at lower concentrations of that substance, or when required respirator use is independent of concentration.
2 The assigned protection factors in Table 1 are only effective when the employer implements a continuing, effective 

respirator program as required by this section (29 CFR 1910.134), including training, fit testing, maintenance, and use 
requirements.

3 This APF category includes filtering facepieces, and half masks with elastomeric facepieces.
4 The employer must have evidence provided by the respirator manufacturer that testing of these respirators demonstrates 

performance at a level of protection of 1,000 or greater to receive an APF of 1,000. This level of performance can best 
be demonstrated by performing a WPF or SWPF study or equivalent testing. Absent such testing, all other PAPRs and  
SARs with helmets hoods are to be treated as loose-fitting facepiece respirators, and receive an APF of 25.

Type of respirator1,2 Quarter 
mask

Half 
mask

Full 
facepiece

Helmet/hood Loose-fitting 
facepiece

1. Air-Purifying Respirator 5 103 50  ―  ―
2. Powered Air-Purifying Respirator (PAPR)  ― 50 1,000 25/1,0004 25
3. Supplied-Air Respirator (SAR)  

or Airline Respirator

     •  Demand mode  ― 10 50  ―  ―

     •  Continuous flow mode ― 50 1,000 25/1,0004 25

  •  Pressure-demand or other  
positive-pressure mode

 ― 50 1,000  ―  ―

4. Self-Contained Breathing Apparatus (SCBA)      
•   Demand mode  ― 10 50 50  ―
•   Pressure-demand or other positive-pressure 

mode (e.g., open/closed circuit)
 ―  ― 10,000 10,000  ―
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2.7.1 Selecting a respirator

The APF and MUC should be considered when selecting a respirator. It should 
be greater than or equal to the air concentration of the contaminant divided by the 
occupational exposure limit (OEL). The formula is:

APF≥
Air Concentration

OEL

MUC=APF x OEL

The air concentration should be measured in the work area, and the OEL can be 
obtained from the literature. The exposure assessment to determine the air concentration 
should be done by an occupational hygienist or someone trained to do air sampling.

For example, if the air concentration of xylene vapor in a laboratory is measured 
at 100  parts per million (ppm) and the OEL is 20  ppm (3), the minimum APF of the 
respirator is 100 / 20 = 5. The respirator used should have an APF of 5 or greater. In this 
case, the worker in the laboratory can use an elastomeric half-face respirator that has an 
APF of 10 with a black or yellow cartridge (see Table 2).

In this case, the MUC can be calculated. The formula for the MUC is:

If we want to calculate the MUC for the elastomeric half-face respirator with a 
black cartridge, the APF will be 10 and the OEL for xylene is 20 ppm. The MUC will 
be equal to 10  x  20  =  200  ppm. The laboratory worker will be protected using the 
elastomeric respirator up to 200 ppm air concentration of xylene.

Sometimes the OEL is not known; this is the case for biological contaminants. The 
APF/MUC cannot be calculated because part of the numbers in the formula is missing. 
Moreover, the air concentration of biocontaminants is hard to measure. If in doubt, the 
maximum APF should be used.
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2.8 Group practice
Instructions: 

1. Calculate the MUC for a worker exposed to formaldehyde in a morgue, using an 
elastomeric half-face respirator. The OEL is 0.1 ppm (3).

2. What is the necessary APF for a respirator used in this morgue if the formaldehyde 
air concentration is 5 ppm? Can the worker use a half-face elastomeric respirator 
with black cartridges?

Step 1

Calculate the MUC: 

MUC = APF x OEL
APF = ?
OEL = 0.1 ppm
MUC = ?

Step 2

APF = ?
Air concentration = 5 ppm
Half-face respirator has an APF of 10 (Table 4)

APF = air concentration / OEL

Answer: 10 x 0.1 = 1 ppm

Answer: 5 / 0.1 = 50 

The respirator should have an APF of at least 50
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2.9 Conclusion

Now you can:

1. Define the role of a respirator.

2. Identify the two classes of respirators.

3. Identify features and characteristics of air-purifying respirators.

4. Compare the N95 to the surgical mask and the N95 mask.

5. Recognize certified respirators from several countries.

6. Define the assigned protection factor (APF) and maximum use concentration 
(MUC).
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Module 3: Respiratory protection 
Program
3.1 Objectives
At the completion of this module, you will be able to:

1. Discuss the basic elements of a respiratory protection program for a healthcare 
facility.

2. Develop a respiratory protection program based on the OSHA requirements.
3. Select the proper risk analysis method for your workplace.
4. Select a respirator based on the risk level.
5. Understand the importance of the medical screening for respirator users.
6. Identify the training needs for respirator users in your facility.
7. Understand the need for fit testing and maintenance of respirators.
8. Understand the need for the respiratory protection program follow-up and 

evaluation.
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3.2 Introduction to the module
A respiratory protection program ensures that all personnel are properly protected 

from respiratory hazards. This is ensured by requiring the medical facilities or hospitals to 
develop and maintain an individual, documented respiratory program.

For the development of a sound respiratory protection program, medical facilities 
or hospitals can use standards such as OSHA’s 29 Code of Federal Regulations (CFR) 
1910.134, which can be applied to the medical institutions and provide a documented 
structure for the program (see Annex 3).

A hospital respiratory protection program must cover the following basic 
elements (12):

1. Assigning responsibilities.
2. Risk assessment.
3. Selection of respirators.
4. Standard operating procedures.
5. Medical screening.
6. Training for users.
7. Fit testing.
8. Maintenance program.
9. Program evaluation.

All of these will be explained in the following sections.
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3.3 Assigning responsibilities
The distribution of duties for the program’s administration and implementation is 

a crucial element of a respiratory protection program. A capable, competent respirator 
program administrator (RPA) should oversee the program. The RPA should be able to 
carry out the program and be knowledgeable about the guiding principles of respiratory 
protection. Other members of the respiratory protection program can be:

• Occupational health nurses;
• Occupational medicine;
• Occupational hygienist;
• Biosafety/infection control.

3.4 Risk assessment
The goal of the risk assessment is to locate and assess any potential hospital 

exposures to respiratory risks that would necessitate the use of respirators. Several 
instruments can be employed in the risk assessment, including:

1. Job safety analysis  (JSA).
2. Chemical hazards monitoring.
3. Biological hazard monitoring.
4. Walk-through inspections.
5. Indoor air quality assessments.
6. Clean room assessments.

An example of a JSA is included in Annex 4.
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3.5 Chemical hazard assessment
A chemical hazard assessment is important in the healthcare setting. The respiratory 

protection depends on the types of hazards present in the worksite. To properly do an 
assessment, the following are required:

1. Chemical inventory of all the hazardous chemicals.
2. Safety data sheets (SDS).
3. Workplace monitoring for airborne contaminants.
4. Controls including respirators.
5. Chemical and physical properties: dusts, fogs, fumes, smokes, gases, vapors, and 

fibers.

3.6 Globally Harmonized System
The Globally Harmonized System of Classification and Labeling of Chemicals 

is known as GHS. It is a method of chemical hazard communication that can be used 
by nations all around the world. The GHS was created by a global team of hazard 
communication specialists from the United Nations (13).

The GHS includes the classification of the chemicals, labeling, and safety data 
sheets (SDS) (Figure 19).  An example of a SDS is presented in Annex 5.

Figure 19. Globally Harmonized System pictograms

Source: ConceptDraw Solutions [Internet]. CS Odessa Corp; c2022. GHS Label Pictograms. Available from: 
https://www.conceptdraw.com/examples/pictograms.
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3.7 Safety data sheets
A safety data sheet (SDS) is a document that provides health and safety information 

about products, substances, or chemicals that are classified as hazardous substances 
or dangerous goods. The term “hazardous substance” or “dangerous goods” refers to 
products, substances, or chemicals that are categorized as having a high potential for 
harm to humans. A sample SDS in included in Annex 5.

3.8 Occupational exposure limits
Occupational exposure limits (OEL) are the upper limits for human exposure that 

are represented as air concentrations (ppm or mg/m3). OELs may be 15-minute (STEL), 
daily (TWA), or instantaneous (C) restrictions that are permitted in the air that employees 
breathe. Most nations have laws that make OELs enforceable. OELs are not defined for 
biological agents.

To prevent exposure levels that are higher than the OELs, employers must offer 
workers the proper controls. Respirators are one alternative for safeguards against 
exposure to pollutants in the air.

3.9 Biological hazard monitoring
All hospital operations should be considered while performing the biological 

hazard assessment. Respiratory protection should be worn by all workers who come 
into contact with aerosol transmissible diseases (ATD) such as tuberculosis, influenza, 
COVID-19, etc. Patient groups with ATDs include:

• Diseases that call for airborne protection;
• Diseases that require droplet safety measures. 

The respirator should be selected based on the risk level.
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3.9.1 Activities that might require airborne precautions and the use 
of a respirator

• Entering an airborne infection isolation (AII) room or area in use for AII.
• Being present during the performance of procedures on patients that require 

droplet safety measures.
• Repairing, replacing, or maintaining air systems or equipment that might contain 

or generate aerosolized pathogens.
• The patient has left the area and the room air has not yet been adequately 

ventilated to clear contaminants.
• Performing decontamination procedures.
• Working in a residence where the patient is located.
• Transporting the patient within the facility when the patient is not masked.
• Transporting the patient in an enclosed vehicle (e.g., van, car, ambulance, or 

helicopter).

3.9.2 Airborne precautions

When the healthcare staff is exposed to airborne hazards, airborne precautions 
should be implemented. This includes the use of respirators, airborne isolation rooms 
(with negative pressure), restriction of the patient movement outside the room, and having 
the patient wear a mask (if feasible). See Annex 2.

3.9.3 Selection of the respirator

 The selection of the respirator is based on several factors, including the anticipated 
hazards in the workplace, the work environment and tasks, the duration of use, the 
respirator fit, and the worker’s health condition.

The respirator should also be selected depending on the airborne concentration 
of the contaminant; how hazardous the biological agent is; and if there are other health 
issues in the area, for example, eye irritation.



RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS 35

3.9.3.1 Medical screening

All the users of respirators should undergo medical screening before wearing 
them. The purpose of the medical screening is to determine if wearing a respirator poses 
a health hazard to the employee. According to the OSHA standard, the employer must 
evaluate if the worker can use a respirator. Considerations should include: the physical 
burden, psychological stress, and any adverse conditions in the work area.

Medical considerations that might contraindicate the use of respirators include 
acute/chronic disease (asthma, heart disease), poor lung function, and psychological 
conditions. The physician should also consider the type of respirator, the workplace 
conditions during respirator use, the duration of use, and the level of physical exertion.

According to the OSHA standard (14), the medical evaluation can be conducted 
using a medical questionnaire or by an initial medical examination that obtains the same 
information as the medical questionnaire. The standard allows any licensed medical 
practitioner to administer the questionnaire or examination (see Annex 6).

If the medical questionnaire is used for the medical evaluation, the medical 
questionnaire found in Appendix C of the Respiratory Protection Standard is required 
(www.osha.gov/laws-regs/regulations/standardnumber/1910/1910.134AppC).  
The questionnaire cannot be altered.

The medical examiner will administer Part B of the questionnaire, if necessary, 
and is permitted to alter the questions in Part B as appropriate. If an affirmative answer is 
given for any numbered question from 1 through 8 in Section 2 of Part A, the employer 
must provide follow-up examinations for the employee. Follow-up examinations must 
be provided to workers who will be using a full-face respirator if there are affirmative 
answers given for any question from 10 through 15. The medical practitioner may 
determine that a follow-up examination is necessary while administering the medical 
questionnaire or initial medical examination. An example of the OSHA questionnaire is 
included in Annex 6.
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3.9.3.2 Training

According to OSHA standards (14), any worker required to use a respirator must 
be trained: during working hours, at no cost to the employee, and in a manner that is 
understandable to the worker.

The basic respirator training should include the respirator use; inspection of 
the respirator; donning and doffing; user seal check; fitting other PPE with respirators; 
maintenance; and medical signs and symptoms that limit or prevent respirator use.

Retraining should be done every 12  months or more frequently if there are 
changes in respirator model, changes in work process, changes in work hazards, or if 
improper respirator use is observed.

3.9.3.3 Fit testing

The fit test confirms the proper adjustment of a respirator on the user’s face before 
it is used in the workplace (Figure 20). It ensures that workers are receiving the expected 
level of protection. The worker should be fit tested using the same make, model, style, and 
size of the respirator that is going to be used in the workplace. If more than one respirator 
must be used, the worker should be fit tested for each respirator.

Fit testing also provides an opportunity to check on problems with respirator 
wear and reinforces respirator training by having wearers review the proper methods of 
donning and wearing the respirator.
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Figure 20. Fit testing

Source: Image captured from 3M Respirator Fit Kit Test Video. 3M [Internet]. 3M; 2014 Sep 4 [accessed 
2022 Sep 5]. 3M Worker Health and Safety YouTube video channel. 3M Respirator Fit Kit Test Video. 

Available from: https://www.youtube.com/watch?v=Syj_zeNtLGI.

3.9.3.4 Storage, maintenance, repair, and disposal

The respiratory protection program should include procedures for the proper 
storage, maintenance, repair, and disposal of respirators (Figure  21). The procedures 
should include:

• Where respirators are stored;
• Proper storage procedures;
• Cleaning the respirator (if appropriate);
• Maintenance (if appropriate);
• Cartridge replacement (if appropriate);
• Who is responsible for maintenance;
• Who is responsible for supplying the respirators;
• Proper disposal procedures.
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Figure 21. Temporary storage for N95 respirators

Source: SNLG dell´ Istituto Superiore di Sanità [Internet]. Nebraska Medicine COVID-19 PPE Guidance

Extended Use and Limited Reuse of Disposable Facemasks, Respirators and Protective Eyewear.  
Available from:  

https://snlg.iss.it/wp-content/uploads/2020/03/COVID-Extended-Use-Reuse-of-PPE-and-N95-ext.pdf

3.10 Program evaluation
OSHA requires regular program evaluation (Figure 22). This is a critical component 

of the program to ensure successful implementation. The evaluation procedure should be 
part of the written respiratory protection program. The program should be evaluated as 
necessary to ensure its correct implementation.

Figure 22. The program evaluation can follow the PDCA process

Source: Bulsuk K. Taking the First Step with the PDCA (Plan-Do-Check-Act) Cycle [Internet]. [No place]:  
Karn Bulsuk; 2009 Feb 2 [cited 2022 Sep 5]. Available from:  

https://www.bulsuk.com/2009/02/taking-first-step-with-pdca.html.
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3.11 Conclusion
You now can:

1. Discuss the basic elements of a respiratory protection program for a 
healthcare facility.

2. Develop a respiratory protection program based on the OSHA 
requirements.

3. Select the proper risk analysis method for your workplace.
4. Select a respirator based on the risk level.
5. Understand the importance of the medical screening for respirator 

users.
6. Identify the training needs for respirator users in your facility.
7. Understand the need for fit testing and maintenance of respirators.
8. Understand the need for the respiratory protection program follow-

up and evaluation.
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Module 4: Fit testing and 
respirator use

4.1 Objectives
At the completion of this module, you will be able to:

1. Identify the purpose of fit testing, and when it is required.
2. Select two types of fit testing procedures.
3. Don and doff an N95 respirator.
4. Do a qualitative fit test.
5. Do a seal test on a respirator
6. Indicate the proper storage procedures for respirators.
7. Identify the method and frequency of respirator cleaning and inspection.
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4.2 Fit testing
Fit testing confirms the proper adjustment of a respirator on the user’s face before 

it is used in the workplace. This ensures that workers are receiving the expected level of 
protection. It is important to assess if the size of the respirator is correct.

The worker should be fit tested using the same make, model, style, and size of 
the respirator that is going to be used in the workplace. If more than one respirator must 
be used, the worker should be fit tested for each respirator. Fit testing also provides an 
opportunity to check on problems with respirator wear and reinforces respirator training 
by having wearers review the proper methods of donning and wearing the respirator.

Loose-fitting respirators like the PAPR and CAPR do not require fit testing 
(Figure 23), although workers should receive annual retraining on these respirators. Tight-
fitting respirators do require fit testing (i.e., the filtering facepiece (N95) and elastomeric 
respirators). A summary of the fit testing procedures is presented in Annex 7.

Figure 23. Medical powered air-purifying respirator (PAPR) does not 

require fit testing

Source: Cole-Parmer [Internet]. Cole-Parmer Instrument Company Limited; c2022. 3M 231-01-30  
Powered Air Purifying Respirator Blower Assy. Available from:  

https://www.coleparmer.de/i/3m-231-01-30-powered-air-purifying-respirator-blower-assy/4022014.
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4.2.1 Fit testing protocols

The fit testing protocol is explained in detail in Annex 8. The procedures include 
the following:

• Always fit test with the same respirator maker, model, style, and size that the 
worker will use in the workplace.

• If more than one respirator is used, they must be fit tested for every respirator.
• Glasses and other personal protective equipment (PPE) must be worn in a way 

that does not interfere with the use of the respirator. Workers should wear other 
PPE during fit testing.

• To ensure a tight seal, no facial hair is allowed (Figure 24).
• The fit test administrator must be trained to conduct fit tests (qualitative or 

quantitative, Figure 25 and 26).
• Fit tests should be conducted annually.
• Additional testing should be performed if:

o The respirator is changed;
o There are changes to the face after the fit test;
o Weight loss (>25 pounds/12 kg);
o Facial surgery;
o Dental changes.

Figure 24. Respiratory seal with and without facial hair

Source: University of California San Francisco [Internet]. UCSF; c2022. Environment, Health and Safety. 
Respiratory Protection Program & Fit Testing. Available from: 

 https://ehs.ucsf.edu/N95-Respirator-Fit-Testing.
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Figure 25. Qualitative fit testing for respirators

Source: 3M [Internet]. 3M; c2022. Salud y seguridad de los trabajadores. Pruebas de ajuste. Available 
from: https://www.3m.com.es/3M/es_ES/worker-health-safety-es/safety-solutions/respiratory-

protection-center/respirator-fit-testing/.

Figure 26. Quantitative fit testing for respirators

Source: Fit Test Australia [Internet]. Fit Test Australia Pty Ltd; c2022. Available from:  
https://www.face-fit.co.uk/fit-testing/
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4.2.1.1 Qualitative fit testing

The qualitative fit test is a pass/fail test. The respirator fit is determined by testing 
the user’s detection of an irritant through taste, smell, or irritation. Commonly used agents 
for fit testing include isoamyl acetate, saccharin solution, Bitrex® (denatonium benzoate) 
(Figure 27), and irritant smoke. A proper seal is indicated if the agent is not detected.

Figure 27. Qualitative fit testing Bitrex® solution and applicator

© José Espino

4.2.1.2 Quantitative fit testing

For a quantitative fit test, an instrument is used to measure air leakage into the 
respirator (Figure 28). This method does not rely on the user’s smell or sense. The test 
provides a number (fit factor) that indicates the amount of air leakage. The fit factor 
indicates if the respirator fits adequately.
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Figure 28. Quantitative fit testing

Source: TSI [Internet]. TSI Incorporated; c2022. Respirator Fit Test. Available from:  
https://tsi.com/products/respirator-fit-testers.

4.2.1.3 Donning and doffing the respirator

Figure 29. Donning the N95 respirator

 Source: D’Alessandro MM, Krah Cichowicz J. NIOSH Science Blog [Internet]. Atlanta, GA:  
Centers for Disease Control and Prevention; 2020 Mar 16 [cited 2022 Sep 5]. Available from:  

https://blogs.cdc.gov/niosh-science-blog/2020/03/16/n95-preparedness/.
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To guarantee the correct seal of the respirator, it is important to don the respirator 
correctly (Figure 29). First, you must grab the cup with one hand, and with the other pull 
the straps to the nape and neck. Finally, press with both index fingers on the metal hook 
of the respirator to adjust it against the nose.

Figure 30. Correct and incorrect positioning

Source: D’Alessandro MM, Krah Cichowicz J. NIOSH Science Blog [Internet]. Atlanta, GA: Centers for 
Disease Control and Prevention; 2020 Mar 16 [cited 2022 Sep 5]. Available from:  
https://blogs.cdc.gov/niosh-science-blog/2020/03/16/n95-preparedness/.

It is important to ensure that the respirator fits tightly against the face and is 
securely fastened to the wearer’s face (Figure 30). The straps should not be behind the 
head. The respirator should always be put on with the metal hook in the up position. 
Finally, the respirator should not be lowered to the neck, as it can contaminate the inside 
of the cup.
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4.3 Seal testing
Seal tests are important because they allow verification of the tightness of the seal 

of the respirator or respiratory protection mask, taking into consideration the size of the 
mask or respirator, simulating the movements that the worker would make with the mask 
on, and considering the rate of breathing.

The seal test should not be confused with a fit test. It should be performed every 
day before entering the contaminated area. Two tests can be performed (Figure 31):

1. Positive pressure test: The exhalation valve must be closed, and the worker must 
exhale slowly into the mask. The seal is considered satisfactory if there is a slight 
increase in pressure inside the face piece, with no evidence of leaks around the 
seal. For most respirators, this method requires the user to remove the valve cover 
from exhalation and then replace it.

2. Negative pressure test: The air inlet must be closed. Seals your hands around the 
filters, and inhale slowly until the mask collapses; hold your breath for 10 seconds.

Figure 31. Positive and negative pressure seal check tests

Source: Oregon Occupational Safety and Health. Breathe Right! Oregon OSHA’s guide to developing a 
respiratory protection program for small-business owners and managers. Salem, OR: Oregon OSHA; 2014. 

Available from: https://osha.oregon.gov/OSHAPubs/3330.pdf.

Positive-pressure check Negative-pressure check
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Not every respirator can be checked using both positive and negative 
pressure. Refer to the manufacturer’s instructions for conducting user seal checks 
on any specific respirator. This information can be found on the box or individual 
respirator packaging (15).

For seal testing a filtering facepiece respirator (i.e., N95), once the respirator 
is properly donned, place your hands over the facepiece, covering as much surface 
area as possible (Figure 32). Exhale gently into the facepiece. The face fit is considered 
satisfactory if a slight positive pressure is being built up inside the facepiece without any 
evidence of outward leakage of air at the seal. Examples of such evidence would be the 
feeling of air movement on your face along the seal of the facepiece, fogging of your 
glasses, or a lack of pressure being built up inside the facepiece.

Figure 32. User seal check

Source: Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health. 
Filtering out Confusion: Frequently Asked Questions about Respiratory Protection [Internet]. Atlanta, GA: 

NIOSH; 2018 Apr [cited 2022 Aug 25]. Available from:  
www.cdc.gov/niosh/docs/2018-130/pdfs/2018-130.pdf.

If the particulate respirator has an exhalation valve, then performing a positive 
pressure check may be impossible. In such cases, a negative pressure check should 
be performed (Figure 33). Negative pressure seal checks are typically conducted on 
particulate respirators that have exhalation valves. To conduct a negative pressure user 
seal check, cover the filter surface with your hands as much as possible and then inhale. 
The facepiece should collapse on your face and you should not feel air passing between 
your face and the facepiece.
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In the case of either type of seal check, if air leaks around the nose, use both 
hands to readjust the nosepiece by placing your fingertips at the top of the metal nose 
clip. Slide your fingertips down both sides of the metal strip to mold the nose area more 
efficiently to the shape of your nose. Readjust the straps along the sides of your head until 
a proper seal is achieved. If you cannot achieve a proper seal due to air leakage, you 
may need to be fit tested for a different respirator model or size.

Figure 33. Negative pressure user seal check

Source: Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health. 
Filtering out Confusion: Frequently Asked Questions about Respiratory Protection [Internet]. Atlanta, GA: 

NIOSH; 2018 Apr [cited 2022 Aug 25]. Available from:  
www.cdc.gov/niosh/docs/2018-130/pdfs/2018-130.pdf.

4.4 Respirator maintenance and storage
The shelf life of respirators is five years from the date of manufacture. The use by 

date on the box is in MM/YYYY format. Correct storage of respirators guarantees their 
longevity. Respirators must be stored in their original packaging, away from contaminated 
areas, dust, sunlight, extreme temperatures, excessive moisture, and damaging chemicals. 
Storage temperature should be between –20 °C and +30 °C, and not exceed 80% 
relative humidity (16).
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Figure 34. Respirator technical specification sheet showing storage 

information

 

Source: 3M. Technical Specification Sheet. 3MTM Particulate Respirator 8210V, N95 [Internet].  

St. Paul, MN: 3M; 2018. Available from:  

https://multimedia.3m.com/mws/media/1425072O/3m-particulate-respirator-8210v-n95-technical-

specifications.pdf.

It is important to read the information in the technical specification sheet and on 
the respirator box (Figure 34 and 35), to properly maintain and store the respirator, dust 
filters, and chemical cartridges.



RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS 51

4.4.1 Disinfecting the respirator

Elastomeric respirators should be cleaned 
and disinfected according to manufacturer 
instructions. In addition, if they are worn for protection 

against microbial infectious bioaerosols, a disinfectant 

should be used that is appropriate for the pathogen 

in question. For most respirators, they can be cleaned 

with a dilute bleach solution. Respirator components 

should be submerged for two minutes in a solution 

of 50 ppm sodium hypochlorite per liter of water at 

43 °C. However, please review the manufacturer 
instructions before deciding on the decontamination 

approach. Other disinfectants may be appropriate.

Do not disinfect 
disposable 
respirators. 
Disposable respirators 
should only be reused 
in case of a crisis (e.g., 
epidemic or outbreak) 
if supply is limited.

Figure 35. Information on the side or bottom of the box

Source: The Peoples Mask [Internet]. 3M™ 8511 N95 Disposable Respirators. Available from:  
https://www.thepeoplesmask.com/products/3m-8511-n95-cool-flow-sanding-vented-particulate-

respirators-10-box
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4.4.2 Respirator storage cabinet

Respirators should be kept dry and clean, and stored in airtight, robust, sturdy, 
and nonporous containers, like zip-lock sealed plastic bags. Cleaned respirators and 
their cartridges should be stored separately. Respirators should be kept in a dry, cool 
cabinet that is only used for storage (Figure 36). The respirator should be positioned in 
storage so that it maintains its natural shape.

Figure 36. Respirator storage cabinet

Source: Grainger [Internet]. W.W. Grainger, Inc.; c2022. Respirator Storage Cabinet. Available from: 
https://www.grainger.com/product/GRAINGER-APPROVED-Respirator-Storage-Cabinet-3JLK5.
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4.5 Conclusion
You can now:

1. Identify the purpose of fit testing and when it is required.
2. Select two types of fit testing procedures.
3. Don and doff an N95 respirator.
4. Do a qualitative fit test.
5. Do a seal test
6. Indicate the proper storage procedures for respirators.
7. Identify the method and frequency of respirator cleaning and inspection.
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Annexes
Annex 1: Risk assessment matrix

Figure A1. Basic risk matrix

Table A1. Requirement of respiratory protection according hazard level

Hazard level Respiratory protection required?

Low (blue) No

Medium (yellow) Yes

High (red) Consider other control measures
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Assume that every person is potentially infected or colonized with an organism that could be transmitted in the healthcare setting and apply the 
following infection control practices. 
 
Hand Hygiene 
Avoid unnecessary touching of surfaces in close proximity to the patient. When hands are visibly dirty, contaminated with proteinaceous material, or visibly 
soiled with blood or body fluids, wash hands with soap and water. If hands are not visibly soiled, or after removing visible material with soap and water, 
decontaminate hands with alcohol-based hand rub.  Alternatively, hands may be washed with an antimicrobial soap and water. 
 
Perform Hand Hygiene: 

• Before having direct contact with patients 
• After contact with blood, body fluids, or excretions, mucous membranes, non-intact skin, or wound dressings. 
• After contact with a patient’s intact skin (e.g. when taking a pulse or blood pressure or lifting a patient) 
• If hands will be moving from a contaminated body site to a clean body site during patient care 
• After contact with inanimate objects (including medical equipment) in the immediate vicinity of the patient 
• After removing gloves 

 
Personal Protect Equipment (PPE) 
Wear PPE when the nature of the anticipated patient interaction indicates that contact with blood or body fluids may occur. Before leaving the patient’s room 
or cubicle, remove and discard PPE. 
 
Gloves 
Wear gloves when contact with blood or other potentially infectious materials, mucous membranes, non-intact skin, or potentially contaminated intact skin 
(e.g. of a patient incontinent of stool or urine) could occur. Remove gloves after contact with a patient and/or the surrounding environment using proper 
technique to prevent hand contamination.  Do not wear the same pair of gloves for the care of more than one patient. Change gloves during patient care if 
the hands will move from a contaminated body site (e.g. perineal area) to a clean body site (e.g. face). 
 
Gowns 
Wear a gown to protect skin and prevent soiling or contamination of clothing during procedures and patient-care activities when contact with blood, body 
fluids, secretions, or excretions is anticipated. Wear a gown for direct patient contact if the patient has uncontained secretions or excretions. Remove gown 
and perform hand hygiene before leaving patient’s environment. 
 
Mouth, Nose, Eye Protection 
Use PPE to protect the mucous membranes of the eyes, nose and mouth during procedures and patient-care activities that are likely to generate splashes or 
sprays of blood, body fluids, secretions or excretions. During aerosol-generating procedures wear one of the following: a face shield that fully covers the front 
and sides of the face, a mask with attached shield, or a mask and goggles. 
 
Respiratory Hygiene/Cough Etiquette 
Educate healthcare personnel to contain respiratory secretions to prevent droplet and fomite transmission of respiratory pathogens, especially during 
seasonal outbreaks of viral respiratory tract infections. Offer masks to coughing patients and other symptomatic persons (e.g. persons who accompany ill 
patients) upon entry into the facility. 
 
Patient Placement 
Include the potential for transmission of infectious agents in patient-placement decisions. 
 
Patient-Care Equipment and Instruments/Devices 
Wear PPE (e.g. gloves, gown) according to the level of anticipated contamination, when handling patient-care equipment and instruments/devices that are 
visibly soiled or may have been in contact with blood or body fluids. 
 
Care of the Environment 
Include multi-use electronic equipment in policies and procedures for preventing contamination and for cleaning and disinfection, especially those items that 
are used by patients, those used during delivery of patient care, and mobile devices that are moved in and out of patient rooms frequently (e.g. daily). 
 
Textiles and Laundry 
Hand used textiles and fabrics with minimum agitation to avoid contamination of air, surfaces and persons. 
 
Safe injection practices 
Needles, cannulae and syringes are sterile, single-use items; they should not be reused for another patient nor to access a medication or solution that might 
be used for a subsequent patient. 
 

STANDARD PRECAUTIONS 
ATTENTION! 

OPSP1 © 2017 OUTFOX Prevention 

www.OUTFOXprevention.com 

Annex 2: Standard precautions and transmission-
based precautions

Figure A2. Standard precautions

Source: Outfox Prevention [Internet]. Outfox Prevention; 2017. 2017 CDC Standard Precaution Posters. Available from:  
http://www.outfoxprevention.com/2017-cdc-standard-precaution-posters-printer-friendly-pdf.
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Figure A3. Contact precautions

Source: Centers for Disease Control and Prevention. Contact Precautions Example Sign [Internet].  
Atlanta, GA: CDC; [no date]. Available from:  

https://www.cdc.gov/infectioncontrol/pdf/contact-precautions-sign-P.pdf.
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Figure A4. Droplet precautions

Source: Centers for Disease Control and Prevention. Droplet Precautions Example Sign [Internet].  
Atlanta, GA: CDC; [no date].  

Available from: https://www.cdc.gov/infectioncontrol/pdf/droplet-precautions-sign-P.pdf.
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Figure A5. Airborne precautions

Source: Centers for Disease Control and Prevention. Airborne Precautions Example Sign [Internet].  
Atlanta, GA: CDC; [no date]. Available from: 

 https://www.cdc.gov/infectioncontrol/pdf/airborne-precautions-sign-P.pdf.
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Notes:
1. When droplet precautions are recommended, surgical masks are used to reduce 

the transmission of large infectious droplets between the patient (source) and the 
host (healthcare staff).

2. When airborne precautions are recommended, respirators and other control 
measures (e.g., patient isolation in an airborne infection isolation room) are used 
to protect the healthcare staff from the infectious particles.

3. Diseases (pathogens) requiring airborne precautions:

a. Aerosolized, spore-containing powders such as anthrax (Bacillus anthracis).

b. Aspergillosis (if massive soft tissue infection with copious drainage and 
repeated irrigation is required).

c. Varicella (chickenpox) and herpes zoster (disseminated or in an 
immunocompromised host) (varicella-zoster virus).

d. Measles (rubeola) (measles virus).

e. Monkeypox (monkeypox virus).

f. Severe acute respiratory syndrome (SARS) (SARS-associated coronavirus – 
SARS-CoV-2).

g. Smallpox (variola) (variola virus).

h. Tuberculosis (TB) (Mycobacterium tuberculosis).

i. Novel or emerging pathogens and any other disease for which public health 
guidelines recommend airborne infection isolation.
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Annex 3: Summary of respirator selection 
considerations for aerosol transmissible disease 
pathogens1

1. Determine who has potential occupational exposure to aerosol transmissible 
disease (ATD) pathogens, the level of exposure they are likely to encounter, 
and how frequently they may be exposed for each task they perform. Be sure 
to consider the hierarchy of controls before resorting to the use of respiratory 
protection.

2. Use public health and occupational health and safety guidelines, and regulations 
for choosing the appropriate level of protection for each task, resulting in exposures 
that cannot be prevented through other types of controls (e.g., engineering 
controls, such as ventilation).

3. Make sure the respirators you have selected are approved by local regulations 
and provide the appropriate level of protection from all types of contaminants 
(particles and gases or vapors), as needed. Consult an industrial hygienist if you 
have questions about the level of protection provided.

4. Make sure that the chosen respirator is not putting the patient at risk, and that its 
use is consistent with other infection prevention policies.

5. Stay aware of changes in respirator selection guidance.

1 Centers for Disease Control and Prevention, National Institute for Occupational Safety and Health. Hospital Respiratory Protection 
Program Toolkit: Resources for Respirator Program Administrators. Atlanta, GA: NIOSH; 2015. Publication Number 2015-117 
(revised 04/2022). https://doi.org/10.26616/NIOSHPUB2015117revised042022.
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Annex 4: Job safety analysis

Figure A6. Example of a job safety analysis worksheet

Source: Excel Temple [Internet]. Excel Temple; [no date]. Job Safety Analysis Template. Available from: 
https://www.exceltemple.com/job-safety-analysis-template/.



64 RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS

Annex 5: Example of a safety data sheet

Figure A7. Example of a safety data sheet
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Source: Thermo Fisher Scientific. Safety Data Sheet, o-Xylene [Internet]. Waltham, MA:  
Thermo Fisher Scientific; 2010 Jun 15 (revision 8, 2021 Dec 24). Available from:  

https://www.fishersci.com/store/msds?partNumber=O50814&productDescription=OXYLENE+R+4L&ven-
dorId=VN00033897&countryCode=US&language=en.
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Annex 6: OSHA Respirator Medical Evaluation 
Questionnaire

Figure A8. OSHA Respirator Medical Evaluation Questionnaire
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Source: U.S. Department of Labor, Occupational Safety and Health Administration. OSHA Infosheet: 
Respirator Medical Evaluation Questionnaire [Internet]. Washington, DC: OSHA; 2015. Available from: 

https://www.osha.gov/sites/default/files/publications/OSHA3790.pdf.



78 RESPIRATORY PROTECTION PROGRAM FOR HEALTHCARE WORKERS

Annex 7: Summary of fit testing procedures2

1. All employees required to wear tight-fitting respirators (N95 or elastomeric) 
must be fit tested after receiving medical clearance, prior to respirator use, and 
annually thereafter.

2. An accepted fit test protocol must be followed. This may be a qualitative test 
using Bitrex® or saccharin, or a quantitative test using a condensation nuclei 
counter or another appropriate instrument.

3. Fit testing must be performed by an individual knowledgeable in respiratory 
protection, qualified to follow the protocol and to train the employee to properly 
put on and take off the respirator.

4. Records of fit tests must be kept on file until the next annual test is performed, and 
you must make sure that employees use only the respirator model and size for 
which they have passed a fit test.

5. There is no fit test requirement for PAPR with loose-fitting facepieces, hoods, or 
helmets. A PAPR with a tight-fitting facepiece requires fit testing (with the blower 
off).

2  U.S. Department of Labor, Occupational Safety and Health Administration [Internet]. Washington, DC: OSHA; 2019 Sep 
26 [cited 2022 Jul 25]. 1910.134 - Respiratory protection. Available from: https://www.osha.gov/laws-regs/regulations/
standardnumber/1910/1910.134.
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Annex 8: Qualitative fit testing procedure3

Preparation

1. Pour the contents of the sensitivity solution into the sensitivity nebulizer following 
the manufacturer’s recommendations.

2. Assemble the hood, following the manufacturer’s recommendations. 
3. The fit test protocol should be explained to the subject prior to testing. The person 

should not smoke, eat, chew gum, or drink anything but water for at least 15 
minutes prior to the test.

4. Record the name of the subject, type of respirator (N95), brand, size, and 
expiration date of the respirator, and date of the test.

Sensitivity test

1. Explain the fit test procedure to the subject.
2. Instruct the subject to don the hood without a respirator.
3. Position the hood forward, so there is about 6  inches (15  cm) between the 

subject’s face and the hood window. This is very important for the fit test to ensure 
even dispersion of the aerosol and allow free movement of the subject’s head 
while wearing the respirator.

4. Instruct the subject to breathe through his/her mouth with tongue extended.
5. Instruct the subject to immediately report when the challenge agent is tasted.
6. Insert the nozzle of the sensitivity test nebulizer into the hole at the front of the 

hood, and squeeze the bulb firmly 10  times, fully collapsing and allowing the 
bulb to completely expand on each squeeze. The nozzle should be directed 
away from the nose and mouth of the person. If the person reports a taste during 
this process, stop squeezing. Record “10” as the number of squeezes required, 
regardless of when the person reported the taste.

3  U.S. Department of Labor, Occupational Safety and Health Administration [Internet]. Washington, DC: OSHA; 2019 Sep 
26 [cited 2022 Jul 25]. 1910.134 - Respiratory protection. Available from: https://www.osha.gov/laws-regs/regulations/
standardnumber/1910/1910.134.
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7. If the subject does not taste the sensitivity solution, inject an additional 10  full 
squeezes of the aerosol into the hood. If the person reports a taste during this 
process, stop squeezing. Record “20” as the number of squeezes required, 
regardless of when the person reported the taste.

8. Repeat with 10 more squeezes of the aerosol into the hood if still not tested. If the 
person reports a taste during this process, stop squeezing. Record “30” as the 
number of squeezes required, regardless of when the person reported the taste.

9. If the test solution is not tasted after 30 squeezes, the test subject is unable to 
detect the solution, an alternative solution shall be used. If the subject is unable to 
taste either solution, then the subject cannot be tested using this protocol. Instead, 
a quantitative fit test is suggested.

10. Remove the hood and allow the subject to rinse his/her mouth with water and 
wipe his/her face. The subject should not proceed to the fit test until the taste 
of the challenge agent has been allowed to clear, which usually takes several 
minutes.

Fit test procedure

1. Have the subject don and fit the respirator, following the manufacturer’s 
instructions. The fit test is to be performed using a particulate filter.

2. Perform a user seal test.
3. Have the subject don and properly position the hood as before. The hood should 

be placed in a way that allows sufficient room for the subject to move his/her 
head from side to side, and up and down, without the mask touching the sides of 
the hood.

4. Instruct the subject to breathe through his/her mouth with tongue extended for 
the duration of the test, and to report if the taste of the solution is detected at any 
time during the test.

5. Insert the nozzle of the fit test nebulizer into the hole at the front of the hood, and 
spray 10, 20, or 30 squeezes into the hood, depending on which number was 
recorded from the sensitivity check.

6. Maintain the aerosol concentration in the hood throughout the test by squeezing 
one half the initial number of squeezes every 30  seconds into the hood (see 
Table A2).
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Table A2. Number of squeezes needed dependent on the sensitivity check

Number of squeezes in 
part one

Number of squeezes 
needed for initial dose

Number of squeezes every 
30 seconds

1–10 10 5
11–20 20 10
21–30 30 15

Source: Allegro Industries. Qualitative Respirator Fit Test Instructions. Piedmont, SC: Allegro Industries;  
[no date].

7. Instruct the subject to perform the series of exercises below for 60 seconds each:
a. Normal breathing;
b. Deep breathing;
c. Turning head from side to side (pausing for a breath when head is to the 

side);
d. Moving head up and down slowly (pausing for a breath while head is up);
e. Talking (reading or reciting the alphabet, etc.);
f. Jogging in place;
g. Normal breathing.

8. If the exercises are completed without the subject tasting the aerosolized solution, 
the test is successful, and the respirator fit is deemed adequate.

9. If the subject reported tasting the aerosolized solution during the test, the subject 
has failed to achieve an acceptable fit. The test subject should be allowed to 
retest with the same model respirator or with another model respirator of his/
her choice. Wait at least 15 minutes before retesting and begin by repeating the 
sensitivity check.

Cleaning

1. Rinse the nebulizers with warm water to prevent clogging. The test solutions can 
be poured into any wastewater treatment system.

2. If clogging is found at the end of the test, clean the nebulizer and retest. The 
nebulizers should be thoroughly rinsed and refilled at least every four hours 
during testing.

3. Wipe out the inside of the hood with a damp cloth or paper towel to remove 
any solution residue. A disinfectant, such as isopropyl alcohol, may be used for 
cleaning, to reduce potential contamination.
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Annex 9: Practice questions
Note: Only one answer is correct

1. The transmission of an infectious disease requires:
a. An infectious agent.
b. A mode of transmission.
c. An entry route.
d. All of the above.

2. To characterize the respiratory risk in a hospital setting, one must:

a. Ask the patient about the disease she/he has.

b. Do an exposure assessment.

c. Implement an extensive disinfection program.

d. All of the above.

3. An effective infection prevention and control (IPC) program must include:

a. An early risk assessment protocol.

b. Early identification of at-risk patients.

c. Proper disinfection protocols.

d. Continuous measurements of airborne contaminants.

4. Occupational respiratory illnesses include:

a. Dengue fever.

b. Hypersensitivity pneumonitis.

c. C. diff infections.

d. Malaria.

5. In a hospital pathology laboratory, the most efficient way to prevent exposure to toxic 

vapors is:

a. Using an N95 respirator.

b. Using a chemical hood.

c. Rotating the lab technicians, to avoid prolonged exposures.

d. Signaling Display safety signs in the work area indicating the possible exposure 

to toxic vapors.
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6. Standard precautions are the maximum infection prevention practices that apply 
to all patient care, regardless of the suspected or confirmed infectious status of 
the patient. 

a. True.
b. False.

7. Transmission-based precautions include:
a. Droplet precautions.
b. Airborne precautions.
c. Contact precautions.
d. All of the above are transmission-based precautions.

8. Pathogens requiring airborne precautions include:
a. Tuberculosis.
b. MRSA (methicillin-resistant Staphylococcus aureus).
c. Clostridium difficile.
d. All of the above.

9. Respirators include surgical/face masks for staff, patient, or product protection.
a. True.
b. False.

10. The two types of respirators are:
a. Air purifying and atmosphere supplying.
b. Atmosphere supplying and N95.
c. PAPR and N95.
d. Elastomeric and disposable.

11. With an N95 respirator, only 5% of the particles in a contaminated area may 
reach the user’s respiratory system.

a. True.
b. False.
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12. Elastomeric respirators can be used in a hospital setting in lieu of N95 respirators.
a. True.
b. False.

13. A lab technician is working with formaldehyde. What type of respirator should 
he/she use?

a. Elastomeric with a P100 filter.
b. An N95 respirator approved by NIOSH.
c. An elastomeric respirator with a chemical cartridge.
d. A disposable R100 respirator.

14. The “N” in N95 respirator means:
a. No COVID.
b. NIOSH approved.
c. Not resistant to oil.
d. Nothing, it’s just the brand.

15. The FDA-cleared surgical N95 provides protection against:
a. Fluids.
b. Particles.
c. Viruses.
d. All of the above.

16. P100 respirators will filter out ______ particles of the size 0.3 µm compared to 
N95.

a. More.
b. Less.
c. The same.
d. Depends on the brand of the respirator.

17. Outside of the United States of America, the only respirators that can be used in 
a hospital setting area are those certified by NIOSH.

a. True.
b. False.
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18. The maximum use concentration for an N95 respirator for a contaminant with an 
OEL (occupational exposure limit) of 3 mg/m3 is:

a. 3 mg/m3.
b. 10 mg/m3.
c. 30 mg/m3.
d. 95 mg/m3.

19. Two types of fit tests for respirators are:
a. Positive and negative seal.
b. Qualitative and quantitative.
c. Quantitative and Bitrex® test.
d. NIOSH and OSHA test.

20. A fit testing:
a. Confirms the proper adjustment of a respirator on the user’s face.
b. Ensures that workers are receiving the expected level of protection.
c. Should be fit tested using the same make, model, style.
d. All of the above.

Answers:

1-d; 2-b; 3-a; 4-b; 5-b; 6-b; 7-d; 8-a; 9-b; 10-a; 11-b; 12-a; 13-c; 14; c: 15-d; 
16-a; 17-b; 18-c; 19-b; 20-d.
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