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1. Aims
a. Project Aims

The primary purpose of this project is to develop a toolkit for community organizaƟons that supports the 

effecƟve selecƟon and use of respirators by the general public and workers who are not covered under 

respiratory protecƟon programs (RPPs). Specific project aims include: 

• Developing a training for trusted community partners, including how to perform fit tesƟng,

background knowledge about respiratory protecƟon, key messages to share with community

members, and where to find more in-depth resources if needed.

• Developing educaƟonal materials for parƟcipants (general public/workers without RPPs),

covering topics such as the differences between masks and respirators, when to wear a

respirator, proper donning of respirators, where to acquire respirators, and other resources and

informaƟon.

• EvaluaƟng the efficacy of trainings with pre-/post- surveys for trainees and community

parƟcipants, using results to improve training and educaƟonal materials prior to finalizing the

toolkit.

• Compiling a final report, summarizing pilot tesƟng and evaluaƟon findings, to be shared with

NIOSH alongside the final training toolkit.

b. Background

Historically, specific worker groups have used respiratory protecƟve devices, such as N95 respirators, in 

the workplace, including healthcare workers, industrial workers, construcƟon workers, and emergency 

responders. Many of these workers are covered by a workplace respiratory protecƟon program (RPP) 

mandated by the OccupaƟonal Safety and Health AdministraƟon (OSHA), which includes training on 

respirator use and fit tesƟng to ensure effecƟve protecƟon. In recent years, many workers who are not 

covered by RPPs have faced respiratory hazards at work, such as essenƟal workers during the COVID-19 

pandemic and agricultural and other outdoor workers faced with increasingly frequent wildfire smoke 

events. Many of these hazards also affect the general public. However, many workers and members of 

the general public are not aware of when to use respirators and how to use them correctly, and do not 

have access to fit tesƟng resources to ensure that the respirators they wear are properly fiƩed and 

effecƟve. In addiƟon, during the COVID-19 pandemic, there was widespread confusion and 

misinformaƟon regarding the proper selecƟon, fit, and use of respirators. Further, certain groups were 

disproporƟonately affected by the COVID-19 pandemic, which emphasized the need for beƩer access to 

respiratory health educaƟon and resources across a range of communiƟes.  

Based on these gaps, a recent NaƟonal Academies of Sciences, Engineering, and Medicine (NASEM) 

report recommended the development of appropriate guidance and training on the use of respirators 

by the public and workers without an RPP (NASEM, 2022). Targeted efforts are needed to reach a range 

of populaƟons, including groups such as workers without RPPs, communiƟes 

disproporƟonately at risk of exposure to airborne infecƟous diseases and associated complicaƟons, and 

those living in areas prone to air polluƟon and wildfire smoke. 
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In response to this need, the California Department of Public Health (CDPH) OccupaƟonal Health Branch 

staff, in collaboraƟon with the Public Health InsƟtute (PHI), is undertaking a four-year project funded by 

CDC’s NaƟonal InsƟtute for OccupaƟonal Safety and Health (NIOSH). This project, the Program for 

Respirator Outreach, Training, EducaƟon, and Community TesƟng (PROTECT), will target the general 

public and workers without RPPs, with an emphasis on populaƟons parƟcularly suscepƟble to respiratory 

hazards. This project aims to empower trusted community messengers with training and educaƟon to 

reach these populaƟons.  

c. Study Design

This project will be undertaken using a train-the-trainer (TTT) model, in which trusted community 

partners, such as local health departments, community-based organizaƟons, and emergency responders, 

are trained to provide educaƟon about respiratory protecƟon and to conduct fit tesƟng for members of 

their communiƟes. Training materials will be developed by CDPH and pilot tested in partnership with 

three community organizaƟons across California. The pilot sites will be selected based on populaƟon 

and geographical locations within California. The final deliverable will be a toolkit for trusted community 

organizaƟons to provide respirator educaƟon and fit tesƟng for their communiƟes. 

This is a mulƟcenter project, with trainings developed centrally by CDPH and PHI staff and piloted with 3 

community partners across California. At each site, CDPH will conduct a training for partner organizaƟon 

staff members, who will then conduct a fit tesƟng event for community parƟcipants. At each pilot site, at 

least 5 staff members will be trained, and at least 30 community parƟcipants will receive educaƟonal 

materials and be fit tested. 

Feedback will be solicited from each site in the form of pre- and post-training surveys completed by the 

trained staff members to assess effecƟveness of the training program. Community parƟcipants will also 

be asked to complete pre- and post-fit tesƟng surveys to assess PKAB (percepƟons, knowledge, aƫtudes, 

and behaviors) towards respiratory protecƟon to assess training effecƟveness.  All feedback and surveys 

will be used to improve the developed materials. There will be 3 community partner pilot sites with 

tesƟng that will occur in 3 rounds separated by approximately 6 months, with a total tesƟng period of 18 

months. Each pilot site tesƟng will inform the next training. Throughout the iteraƟve cycle, the project 

staff will integrate the received feedback to improve the program for the next pilot iteraƟon.  

Following compleƟon of the three community pilots and integraƟon of evaluaƟon feedback, the 

developed training and educaƟonal materials will be compiled into a final toolkit, which will be delivered 

to NIOSH for more widespread disseminaƟon. 

2. ParƟcipant PopulaƟon

This intervenƟon focuses on the general public and workers who are not covered under respiratory 

protecƟon programs (RPPs). Historically, respiratory protecƟon has focused on workers as they are 

typically exposed to higher levels of respiratory hazards. However, as described above, there is a need 

for the general public and a broader populaƟon of workers to access quality respiratory protecƟon due 

to increased wildfire events, infecƟous disease, and other respiratory hazards.  
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3. Recruitment Process

Community partners will be idenƟfied through established contacts and outreach to organizaƟons across 

California working with communiƟes of interest. The community organizaƟons will be selected to 

represent varied populaƟons suscepƟble to respiratory hazards. Criteria for selecƟon will include 

populaƟon served, adequate qualified staff and Ɵme for staff parƟcipaƟon in fit test training, ability to 

conduct outreach to community for event parƟcipaƟon, and interest in and ability to conduct future fit 

tesƟng events using skills gained in training. The three sites will be selected in geographically and 

economically varied areas of California.  

Community member parƟcipants will be recruited in collaboraƟon with the community partners. 

InformaƟon about the event will be disseminated in partnership with the fit tesƟng site prior to the 

event, with pre-registraƟon as well as drop-in availability, to ensure a range of parƟcipants of sufficient 

number. Children below the age of 18 (for whom NIOSH-cerƟfied respirators are not approved) and 

those with significant respiratory or cardiovascular impairment – such as late-stage congesƟve heart 

failure or those using supplemental oxygen – will be excluded from fit tesƟng parƟcipaƟon. 

4. Program Development

The train-the-trainer program will be developed in collaboraƟon with the 3 pilot sites and other 

community partners who wish to provide feedback on the training materials, in order to ensure that the 

included informaƟon and messaging is appropriate for parƟcipant audiences. Following the development 

of iniƟal project materials, pilot tesƟng will occur approximately every 6 months, with each test cycle 

informing the revision of program materials.  Feedback on project materials will also be requested by 

subject maƩer experts to ensure accuracy of the developed materials. Spanish materials will be 

developed along with English materials. 

5. Procedures/TesƟng
a. ParƟcipants

i. Community Partners

Community partners will select at least 5 staff trainees per site who will receive qualitaƟve fit test 

training. The training will take approximately 4 hours and will be a mixture of PowerPoint and interacƟve 

learning. CDPH/PHI project staff will conduct the training. Before the training begins, trainees will be 

given a pre-survey to complete to assess pre-exisƟng knowledge of respiratory protecƟon and fit-tesƟng 

procedures. The training content will include background informaƟon on respiratory hazards, differences 

between masks and respirators, and potenƟal challenges and barriers associated with respirator use. 

This training will provide trainees with the ability to teach community members how to use a respirator, 

when to use a respirator, which respirator to use, and where to find them. Trainees will also be trained to 

perform qualitaƟve fit tesƟng for community members. The training will focus primarily on N95 

respirators, as this is the most common type of respirator that the general public will need. Trainees will 

also be introduced to elastomeric respirators and provided with informaƟon regarding higher-level 

respirator selecƟon.  
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During the training, trainees will receive hands-on experience conducƟng fit tesƟng that will mimic the 

fit tesƟng performed during the subsequent event with community members. Fit test training will 

include the standard ANSI qualitaƟve procedures in the ANSI/AIHA Z88.10 procedure (see Appendix A) 

document under secƟon 8.3 BitrexTM SoluƟon Aerosol Fit Test or 8.2 Sodium Saccharine Aerosol Fit Test if 

needed. This test will use a standard 3M qualitaƟve fit test kit for parƟculate respirators that includes the 

equipment required under 8.3.1.1 in the ANSI document. The fit-tesƟng procedure is described in more 

detail in secƟon 6 of this document. AŌer the compleƟon of the training, trainees will complete a post-

training survey to assess effecƟveness of the training and solicit input on opportuniƟes for improvement. 

ii. Community ParƟcipants

Upon arrival, community members will be asked for consent before parƟcipaƟng. The consent process is 

described in secƟon 11. ParƟcipaƟng community members will first complete a pre-fit tesƟng survey to 

assess percepƟons, knowledge, aƫtudes, and behaviors (PKAB) associated with respiratory protecƟon. 

Once surveys are completed, they will be paired with a staff trainee from the partner organizaƟon.   

Before conducƟng the fit test, the trainee will provide the community member with brief educaƟon 

about respiratory protecƟon and will provide a wallet card with key informaƟon and QR codes with links 

to more informaƟon. The trainee will then begin the fit test, which will ensure that the selected 

respirator fits correctly and will provide the expected level of protecƟon. The fit test mimics an exposure 

environment by placing a hood over the wearer and spraying a soluƟon that tastes biƩer or sweet. If the 

wearer cannot taste the soluƟon while wearing the respirator, the respirator is a good fit. 

Upon compleƟon of the fit test, the parƟcipant will be given a post-fit tesƟng survey to reassess PKAB 

associated with respiratory protecƟon and effecƟveness of the fit tesƟng session. The parƟcipant will 

then be given the opƟon to parƟcipate in providing anthropometric facial measurements (described in 

the procedure secƟon).  

The expected Ɵme for community members for the full fit test procedure is approximately 15-20 

minutes, with an addiƟonal 7 minutes for each Ɵme a respirator fails the fit test. In total, we esƟmate 

that the procedure, educaƟon, and surveys will take less than an hour. If the parƟcipant elects to take 

part in the anthropometric measurements (described in secƟon 6c), it will take an addiƟonal 15-20 

minutes. 

6. QualitaƟve TesƟng Equipment and Procedure
a. Equipment

A standard 3M qualitaƟve fit test kit for parƟculate respirators will be provided. The equipment needed 

follows the guidance in the ANSI document secƟons 8.3.1.1 (baseline sensiƟvity test) and 8.3.2.1 (fit 

test).  

b. Procedure

i. SensiƟvity test and Fit test

Fit test training will include the standard ANSI qualitaƟve procedures in the ANSI/AIHA Z88.10 procedure 

document under secƟon 8.3 BitrexTM SoluƟon Aerosol Fit Test or 8.2 Sodium Saccharine Aerosol Fit Test 

(Appendix A). Fit test operators will first try the BitrexTM biƩer soluƟon. If the person cannot taste the 

biƩer soluƟon aŌer 30 squeezes, the operator will use the sweet sodium saccharine soluƟon. First, a 
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sensiƟvity taste test threshold screening will be completed without a respirator to measure a baseline 

ability to taste the biƩer soluƟon.  The full sensiƟvity test procedure is wriƩen under 8.3.1.2 in the 

aforemenƟoned ANSI document. AŌer the baseline test is complete, the wearer will be instructed to 

rinse out their mouth with water. The trainee will then show the wearer how to properly put on, or 

“don,” an N95 respirator and will teach how to do a posiƟve and negaƟve seal check. The trainee will ask 

the parƟcipant if the respirator is comfortable enough to wear for extended periods. If the respirator is 

not comfortable enough to wear, a new respirator should be chosen prior to the fit test. The fit test will 

then be performed with the respirator on. The full fit test procedure can be found in secƟon 8.3.2.2 of 

the ANSI document. Tables I and II on pages 19 and 20 of the ANSI document describe the exercises to 

be performed during the fit test that mimic normal acƟviƟes. If the respirator passes, the wearer will be 

asked to break the respirator seal to ensure they can sƟll taste the biƩer soluƟon. If the respirator does 

not pass, the trainee will check that the respirator is donned correctly then help the parƟcipant adjust 

the respirator. If the respirator is donned correctly, the trainee will select a different respirator and 

repeat the fit test procedure only, not the sensiƟvity test. We expect the qualitaƟve fit test procedure to 

take 15-20 minutes, with an addiƟonal 7 minutes for each Ɵme a respirator fails the fit test. CDPH/PHI 

staff will record the type of respirator used and pass/fail results for each parƟcipant. 

Table 1: Overview of fit test procedures (Refer to the ANSI document in Appendix A for the full 

procedure descripƟons):  

Sensi vity Test 

1. Place hood over wearer’s head, without respirator
2. Put sensiƟvity soluƟon in nebulizer and test if nebulizer is working
3. Perform threshold screening with sensiƟvity soluƟon

Prep for Fit Test 

4. Rinse Mouth
5. Show wearer how to don a respirator and perform a seal check. The trainee will then assess
comfort and perform a visual inspecƟon for gaps
NOTE: If the respirator is not comfortable enough to wear for an extended period, select a different
respirator.

Fit test 

6. Place hood over wearer’s head, with respirator in place
7. Put test soluƟon in nebulizer and test if nebulizer is working
8. Perform fit test with test soluƟon, while compleƟng fit test movements described in Tables I and II
of the ANSI document
9. If passed, ask wearer to break seal to ensure they can sƟll taste BitrexTM (biƩer soluƟon) or Sodium
Saccharine (sweet soluƟon)
10. Determine Pass/Fail

c. Anthropometric data

Anthropometric data will be collected as a separate process following the fit test. The measurements 

and survey form will be completed by trained PROTECT CDPH and PHI staff.  Facial landmarks (i.e., head 

breadth, minimal frontal breadth, nasal root breadth, interpupillary breadth, face width, nose breadth, 

bigonial breadth, lip length, nose length,nose protrusion, face length, menton subnasale length, and 

head circumference)  will be measured by CDPH/PHI staff and recorded in the secure CDC REDCap 



database described below. These data, which will be paired informaƟon about fit test pass/fail and 

make and model of respirator data, will be shared with NIOSH to inform development of future fit 

tesƟng resources. No personally idenƟfiable informaƟon will be collected by CDPH/PHI or shared with 

NIOSH. 

7. Data CollecƟon and Analysis

We will conduct pre-/post-training/fit tesƟng surveys for both the trainees and community parƟcipants 

to assess changes in percepƟons, knowledge, aƫtudes, and behaviors, (PKAB) about respiratory 

protecƟon and capture feedback on the training program. Surveys will be completed via tablet and will 

be administered immediately before and aŌer the training presentaƟon (for trainees) and fit tesƟng (for 

community members). Survey quesƟons include mulƟple-choice, Likert scale items, and open-ended 

quesƟons; data will be collected via CDC REDCap. There will be separate CDC REDCap forms for CDPH 

and PHI staff to collect respirator pass/fail data and anthropometric data.  

Aggregate data will be downloaded from CDC REDCap and analyzed using R StaƟsƟcal SoŌware. 

CDPH/PHI staff will summarize the results of the pre/post surveys and draŌ a report to be submiƩed to 

NIOSH. The summary report will include a copy of the TTT and fit-tesƟng frameworks, the aggregate 

results of the surveys, anthropometric data, fit factor tesƟng results, and observaƟons from the fit-

tesƟng pilot. 

For the survey results, we will include demographic characterisƟcs (age, sex, race/ethnicity, and 

educaƟon level) of our trainees and pilot-site parƟcipants. We will conduct descripƟve analyses related 

to the other survey quesƟons. For example, we will examine the number of correct responses to the 

knowledge quesƟons on respiratory protecƟon before and aŌer the programs (training and fit-tesƟng). 

We will provide the mean score for Likert-scale items on the quesƟonnaires before and aŌer the 

programs, to examine changes in percepƟons, aƫtudes, and intended behaviors related to respiratory 

protecƟon. We will also measure the confidence of trainees aŌer parƟcipaƟng in the TTT program. We 

plan to present these data for parƟcipants overall and also by pilot site.  

8. Assessment of Benefits

The community members who parƟcipate in this project will receive direct benefits. They will be 

provided with educaƟon about respiratory protecƟon, fit tesƟng to ensure appropriate respirator fit, 

and a small number of respirators for the respirator make and model that they pass the fit test with.  

The community partners who parƟcipate in this project will receive training, a supply of respirators, fit 

test kits for future use, and an incenƟve payment of $10,000 to complete the training and fit test event. 

9. Assessment of Risks/Safety Plan

The risks to parƟcipants from this project are minimal. However, risk miƟgaƟon procedures will be put in 

place to ensure the procedures are as safe as possible. ParƟcipants may experience mild discomfort 

from wearing a respirator, such as perceived difficulty breathing, increased breathing resistance, warm 

skin under respirator, uncomfortable biƩer taste, head straps chafing skin, or claustrophobia. TesƟng will 

be stopped if there are adverse reacƟons such as discomfort, facial irritaƟon, blisters, other personal 

safety concerns. Any report of dizziness, overheaƟng, overexerƟon, or difficulty breathing will also result 

in the test being stopped. The test will also end if the respirator is not working properly, or if the person 

wishes 
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to terminate the test. People with severe cardiovascular or pulmonary diseases will be excluded from 

this study. 

i. InfecƟous Disease

PrecauƟons will be in place to miƟgate the spread of infecƟous disease. All surfaces and equipment will 

be disinfected between parƟcipants. During check-in, community members will be asked if they have 

symptoms of COVID-19, the flu, or other infecƟous diseases, and will be excluded from parƟcipaƟon if 

they are symptomaƟc. Staff and trainees will wear respirators upon request to ensure the comfort of 

community members.  

10. ConfidenƟality

No personally idenƟfiable informaƟon will be collected during this project. Upon registraƟon, 

parƟcipants will be given a parƟcipant ID on a paper slip and asked to keep the paper slip with them 

during their parƟcipaƟon. This will allow an ID to be assigned without collecƟng personally idenƟfiable 

informaƟon. The ID will be used during compleƟon of the pre- and post-surveys and recording of fit test 

results and anthropometric measurements. Anthropometric data and data on fit tesƟng results (pass/fail 

results with different respirator models) will not be linked to any personally idenƟfiable informaƟon, as 

none will be collected during the study. Data will be collected via CDC REDCap and stored in a secure 

electronic database. Only approved staff will have access to the data collected.  

11. Informed Consent/DocumentaƟon

WriƩen informaƟon will be provided to community parƟcipants about fit tesƟng before taking part in the 

fit test event. AŌer reviewing the wriƩen informaƟon, they will be asked to affirm whether they would 

like to proceed with fit tesƟng. PROTECT team members will be available to answer any quesƟons. 

Separately, wriƩen informaƟon about anthropometric measurement procedures will be provided to 

community parƟcipants, who will have the opƟon of opƟng in or out of this porƟon of the process. 

ParƟcipants who choose not to parƟcipate in anthropometric measurements will sƟll be able to 

parƟcipate in fit tesƟng.  

12. Financial Issues

The CDPH and PHI team has no financial disclosures or conflicts of interest. 
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Appendix A. ANSI/AIHA Z88.10
Please note that this material is copyrighted and included here for 
reference only. It should not be disseminated. 
























