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Comparison of Effects of Mask Style and Donning Training
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Abstract : Particulate filtering facepiece respirators (PFFR) is one of the most widely used items of personal protective equipments, and
a tight fit of the respirators on the wearers is critical for the protection effectiveness. In order to effectively protect the workers through the
respirators, it is important to find and evaluate the ways that can be readily applicable at the workplace to improve the fit of the
respirators. This study was designed to evaluate effects of mask style (cup or foldable type) and donning training on fit factors (FF) of the
respirators, since these are available at various workplace, especially at small business workplace. A total of 40 study subjects, comprised
of 30~50s aged male and female workers in metalworking industries, were enrolled in this study. The FF were quantitatively measured
before and after training related to the proper donning and use of cup or foldable-type respirators. The pass/fail criterion of FF was set at
100. After the donning training for the cup-type mask, subjects who passed the fit test were increased from 10 to 33. Moreover, the
geometric mean (GM) of FF was increased by 340% in subjects who failed the test. In addition, the training effects for the cup-type mask
were significant in female and 50s aged subjects. On the other hand, although the GM of FF for the foldable-type mask was also increased
after the donning training, the GM of FF for the foldable-type mask and it’s increase rate were smaller as compared to the cup-type mask.
Furthermore, the differences of the increase rates of the GM of FF in sex and aged of the subjects were not significantly for the
foldable-type mask. The multi-distribution of leak points for the foldable-type mask may be one of causes for the less effect of training on
the fit of the foldable-type mask. These results imply that the raining on the donning and use of PFFR can enhance the protection
effectiveness of cup or foldable-type mask, and that the training effects for the foldable-type mask is less significant than that for the
cup-type mask. Therefore, It is recommended that the donning training and fit tests should be conducted before the use of the PFFR, and
that efficient tranining programs for the foldable-type mask are required.
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Table 1, General characteristics of study subjects

Classification Number (%)

Gender Male 27 (67.5%)
Female 13 (32.5%)

30~39 12 (30.0%)

Age 40~49 15 (37.5%)

50~59 13 (32.5%)

Type of employment Typical 27 (67.5%)
Atypical 13 (32.5%)
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Fig. 1. Results of fit tests for cup type respirator before and
after donning training.
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Table 2, Results of fit tests for cup type respirator before and
after donning training

. Number GM
Fit test %) (GSD) P
.. 10 122.1
Before training (25.0%) (L)
Pass = 1588 0.000
After training (82.5%) (12)
.. 30 17.1
Before training
75.0% 1.
Fail ( : ) (5876) 0.000
After training (17.5%) (12)
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Fig. 2. Geometric means of fit factors of different gender for
cup type respirators before and after donning training,
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Table 3, Results of fit tests for foldable type respirator before
and after donning training

. Number GM
Fit test %) (GSD) P
.. 0 0
Before training (0%) ©)
Pass 5 58 0.427
After training (5%) (1.1')
.. 40 4.0
Before training (100%) (15)
Fail P . 0.000
After training (95%) (1: 5)
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Fig. 5. Geometric means of fit factors of different gender for
foldable type respirators before and after donning training,
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