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Fig. 1 The outside appearance of the Mask Fitting
Tester Model MT-02™, Roken type

Fig. 2 Mask fitting test using Mask Fitting Tester.

The air inside mask is collected throught a sampling inlet
inserted to mask. The air outside mask is collected
through tube beside face.
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Table 1 Calculation of mask leakage rate

A Particles more than 0.7 #m diameter in the air outside mask counted in 10 seconds
B: Particles more than 0.7 #m diameter in the air inside mask counted in 30 seconds

Leakage rate (%) =

B
A X3

X 100

Table 2 Time of fitting test to achieve leakage rate 10% or below by sex

Total number N (%) Male N (%) Female N (%)
First test 87 ( 65.4) 23 ( 79.3) 64 ( 61.5)
Second test 27 ( 20.3) 4( 13.8) 23 ( 22.1)
Third test 10( 7.5) 1( 3.4 9( 8.7)
Fourth or more 3( 2.3) 0(C 0.0 3( 29
Could not achieve 10% or below 6( 4.5) 1( 3.4) 5( 4.8)
Total 133 (100.0) 29 (100.0) 104 (100.0)

Table 3 Time of fitting test to achieve leakage rate 10% or below by usual use of N95 Mask

Person who use Person who do not

Total number N (%) N95 Mask every use N95 Mask
day N (%) every day N (%)
First test 87 ( 65.4) 25 ( 54.3) 62 ( 71.3)
Second test 27 ( 20.3) 14 ( 30.4) 13 ( 14.9)
Third test 10( 7.5 6 ( 13.0) 4( 4.6)
Fourth or more 3( 2.3) 1( 22) 2( 2.3)
Could not achieve 10% or below 6( 4.5) 0(C 0.0 6( 6.9)
Total 133 (100.0) 46 (100.0) 87 (100.0)
FICHA LT AME 3464 H25% (54.3%), R L N;aosk leakage rate (%)
TWRWIKRIZ874 624 (71.3%) %1 [0 H TH#E(C o | p<0.001
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N N S N N Vo
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Fig.3 Change of leakage rate before and after mask fit-
ting instruction for person who could not achieve leakage
rate 10% or below on first fitting test (N = 46)
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Table 4 Results of fitness per type of N95 Mask on first fitting test and improvement by instruction

or change of mask type

R HET9% 5575 20044E 7 H

Total N (%) 3M 1860S™ N (%) 3M 1860™ N (%) PFR95™ N (%)  Other N (%)

Leakage rate 10% or below on 87 ( 65.4) 33 ( 73.3) 44 ( 68.8) 10 ( 43.5) 0( 0.0
first test

Improvement by mask fitting 21 ( 15.8) 7( 15.6) 5( 7.8) 8 ( 32.8) 1 (100.0)
instruction

Improvement by changing a mask 15( 11.3) 2( 44) 9( 14.1) 4(17.4) 0(C 0.0
type

Improvement by changing a mask type 4( 3.0 0( 0.0 4( 6.3) 0(C 0.0 0( 0.0
and instruction

Above desired value inspite of 6( 4.5) 3( 6.7) 2( 3.1) 1( 4.3) 0( 0.0
instruction or change of mask type

Total number 133 (100.0) 45 (100.0) 64 (100.0) 23 (100.0) 1 (100.0)

3M 1860S™: Type 1860S mask of 3M Health Care Corp.
3M 1860™: Type 1860 mask of 3M Health Care Corp.
PFR 95™: PFR95 mask of Kimberly-Clark Corp.

Table 5 Results of instructions of 25 person who use N95 Mask incorrectly

(overlapping)

Instructions Total number

Facepiece fitting adjustment Nose 11
Chin 2
Others 2

Position adjustment To upper 3
To lower 2

Headband adjustment Position 2
Use 2 headbands as one 3
Use headbands loosely 1
Use one headband only 1
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EVALUATION OF QUANTITATIVE FIT-TESTING OF N95 FILTERING FACEPIECE
RESPIRATORS USING MASK-FITTING TESTER AND IMPROVEMENT OF
MASK FITTING BY INSTRUCTION

'Yoshiko KAWABE, “Shigeru TANAKA, 'Hideaki NAGALI, 'Junko SUZUKI,
'Atsuhisa TAMURA, 'Naohiro NAGAYAMA, 'Shinobu AKAGAWA, 'Kazuko MACHIDA,
'Atsuyuki KURASHIMA, and 'Hideki YOTSUMOTO

Abstract [Objective] To evaluate quantitative fitness of N95
filtering facepiece respirators (N95 Mask) using Mask Fitting
Tester and improvement of fitness by instruction.

[Materials and Methods] One hundred and thirty-three health
care workers working at our hospital were tested as to quanti-
tative fitness of N95 Mask using Mask Fitting Tester Model
MT-02™, Roken type that counts particles more than 0.7 yum
in diameter. Based on counting the number of particles more
than 0.7 um in diameter of the air inside and outside the
mask, leakage rate is calculated. Permissible range of leakage
rate is 10% or below. In case of leakage rate more than 10%,
we instructed way of wearing N95 Mask or change a type of
N95 Mask. We usually provide three types of N95 Mask.

[Results] Eighty-seven (65.4%) out of 133 health care
workers achieved leakage rate 10% or below at the first test.
Forty-six (34.6%) who did not achieve leakage rate 10% or
below at the first test received instruction or changed a mask
type. Twenty-one (15.8%) achieved desired value by instruc-
tion and 19 (14.3%) by changing a mask type. But 6 (4.5
%) could not achieve desired value in spite of instruction or
changing to another type of masks available to us. Leakage
rate changed from 20.5 £ 10.9% (10.1-58.6) to 6.3 +4.9%
(0-29.5) by instruction or changing a type of mask (p < 0.001).
At the first test, mask fitness is better in male than female, and

worse in workers who always use N95 Mask at isolation ward

or laboratory room than workers who usually do not use N95
Mask. Main problems were choice of mask, fitness to nose,
incorrect use of headband.

[Conclusion] It is useful to evaluate N95 Mask quantitative
fitness using Mask Fitting Tester Model MT-02™, Roken
type. At the first test, 34.6% of health care workers have large
amount of leakage more than 10%, and by instruction or
changing a mask type, most of them could achieve 10% or
below. But 4.5% could not achieve desired value. On Infec-
tion control, it is important to test quantitative fitness of N95
Mask and to provide more than three types of N95 Mask.

Key words: Tuberculosis, N95 filtering facepiece respirator,
Fitting test, Mask Fitting Tester, Leakage rate, Infection

control
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