
Karen Segura1 k.segur96@gmail.com and Margaret Sietsema2

University of Illinois at Chicago School of Public Health | Chicago, Illinois1,2

Comparison Of Two Respirator User Training Methods: Video And One-On-One Training

As part of a respiratory protection program, employees 
are required to be trained in the proper use of respirators 
(Occupational Safety and Health Administration,1994). 
Part of this training includes knowing how to adequately 
don and doff a mask. Training is critical because 
respirators are only effective when they adequately fit a 
user’s face and are worn correctly. To date, there are only 
a few training strategies employed for respiratory 
protection, including training videos, one-on-one 
training by professionals, pamphlets, classroom 
instruction, and computer-based programs. Although 
these methods are frequently used, literature comparing 
their efficacy is limited.

Current studies suggest that employees who don a 
respirator without the assistance of a trained 
professional, are more likely to have an improperly fitted 
respirator and, therefore, be less protected (Harber et al, 
2013). In such cases, pre-recorded videos have been more 
effective than other indirect methods such as print and 
computer-based programs (Harber et al, 2013). While in-
person teaching techniques are regarded as the golden 
standard in academia, it is unknown if the same can be 
said about adult in-person training. To determine which 
method is better at teaching workers how to wear a 
respirator, this study quantitatively compared the effect 
of video and one on one training on respirator fit.  

Results demonstrate a significant increase in respiratory 
protection when subjects receive any form of training (P=.005, 
Table 1). However, when subjects were individually trained by 
a professional, they were able to better perform key donning 
tasks (Table 2). Fit factors, as determined by a PortaCount, 
support their improvements as statistically significant (P = 
.0024, Table 1). In  contrast, subjects that underwent video 
training had marginal improvements. Although preliminary 
analysis for the video group revealed a strong understanding 
of donning practices (i.e.  knew to place mask over mouth and 
nose, etc.)(Table 2), few were able to achieve respiratory 
protection after training (P= .139, Table 1). 

Some subjects reported having prior respiratory training 
experience (5 of 20), but the overall prevalence of incorrect 
donning suggests it to have little influence in donning 
practices. Moreover, the previous training experience reported 
by 3 of the 5 subjects had occurred over 2 years prior and since 
they have rarely, if at all used any form of respirator. The other 
two subjects did report frequent use of various respirators but 
have difficulty donning due to small facial proportions.
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Table 1. Geometric mean (GM) of fit factors before and 
after training (n=10)

Table 2. Donning practices before and after training

• Evaluate the overall impact of two popular training 
methods, video training and in person-training, on 
users’ ability to achieve respiratory protection. 

• Determine the effect of each method on a user's ability 
to perform key donning tasks and pass a quantitative 
unassisted fit test. 

Aims

Methods
Task Before After

Performed task 
correctly

Performed task 
correctly

Video Training Group
Mask placement 7 of 10 9 of 10
Nose piece 
adjustment 7 of 10 9 of 10

Strap placement 4 of 10 8 of 10
Seal check 1 of 10 6 of 10

One-On-One Training Group
Mask placement 4 of 10 10 of 10
Nose piece 
adjustment

5 of 10 10 of 10 

Strap placement 3 of 10 10 of 10 
Seal check 2 of 10 6 of 10 

Video One-on-one Combined

Before After Before After Before After

Fit 
factors 
(GM)

16.95 55.82 6.94 94.92 7.84 60.90

P-value 0.139 .024*** .005***
*** P-value is significant. 

1. The N95 flat-fold single-use disposable 
particulate FFR (3M VFlex Model 1804 and 1804s) 
used in this study comes in sizes small and 
regular. To select the appropriate size, the 
subjects' facial dimensions were measured.

2. With no instruction or assistance, subjects were 
asked to don their respirators. Following, subjects 
underwent quantitative fit testing. Fit tests 
administered prior to training served as a 
baseline marker for any improvements on 
donning practices achieved after receiving 
training instruction.

3. Subjects were stratified into two groups based on 
the type of training they received.

4. One group was training by a 5-minute pre-
recorded video created by the U.S. Department of 
Labor. The other group received one-on-one 
training by a professional. The script used was 
created by transcribing the video from group 1 
verbatim and incorporating pauses for dialogue 
and answering questions. Participants in both 
groups where given masks to follow along 
during instruction.

5. After training, subjects were provided new 
respirators and asked to don them. Immediately 
following, subjects underwent a final round of 
unassisted fit testing. 

The most reoccurring issue after training was strap 
placement and user seal checks (Table 1). For seal checks, 
subjects frequently forgot to conduct one. It is unclear why 
this occurred since training stressed its importance. 
Subjects that had trouble with strap placement donned the 
respirator out of order (first pull strap overhead, then 
adjust mask and nose piece). This error occurred frequently 
amongst the video group and is likely attributed to the time 
spent training. These subjects were restricted to a 5-minute 
video with no additional assistance. In comparison, the in-
person group spent 9 minutes training. Though all subjects 
were given masks during training and encouraged to 
follow along, none in the video group were observed doing 
so. Video subjects expressed frustration at not being able to 
have their questions answered and had difficulty donning 
masks after training. 

Conclusion/Limitations

The literature on andragogy principles supports the need of 
adult learners to build on previous experience in such a way 
that engages them. This is likely the reason for the statistically 
significant improvements seen in the one-on-one training 
group. To better determine the effectiveness of either training 
method this study needs to be conducted on a larger scale. A 
larger study can include evaluation subjects’ performance after 
a time- lapse of 6 months. Additional stratification can be used 
to  distinguish between users with previous training experience 
(within 2 years of participation) and varying face size. 

References 

1. Brosseau, L. M., Conroy L. M., Sietsema M., Cline K., Durski K. (2015). Evaluation of Minnesota and Illinois hospital 
respiratory protection programs and health care worker respirator use. Journal of Occupational and Environmental 
Hygiene, 12(1), 1-15. 

2. Campbell, N. K. (1999). Adult education: Helping adults begin the process of learning. AAOHN Journal. 47 (1), 31.
3. Collins, J. (2004). Education Techniques for lifelong learning. Radio Graphics, 24: 1483-1489.
4. Hannum, D., Cycan, K., Jones, L., Stewart, M., Morris, S., Markowitz, S. M., & Wong, E. S. (1996a). The effect of respirator 

training on the ability of healthcare workers to pass a qualitative fit test. Infection Control and Hospital Epidemiology, 17(10), 
636-640. doi:10.2307/30141296

5. Campbell, N. K. (1999). Adult education: Helping adults begin the process of learning. AAOHN Journal. 47 (1), 31.
6. Harber, P., Boumis, R., Su, J., Barrett, S., & Alongi, G. (2013). Comparison of three respirator user training methods. Journal of 

Occupational and Environmental Medicine, 55(12), 1484-1488. doi:10.1097/JOM.0000000000000010
7. Occupational Safety and Health Administration. (1994). Code of federal regulations 1910.132: Occupational safety and health 

standards, personal protective equipment, respiratory protection. Retrieved from www.osha.gov

http://gmail.com
https://www.osha.gov/pls/oshaweb/owadisp.show_document%3Fp_id=9777&p_table=STANDARDS

